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ABSTRACT 
One billion dollars in incentives (Cuomo, December 2012a) will infuse the opportunity 
for Western New York (WNY) industrial growth.  It is critical two areas are carefully 
evaluated and supported in order to avoid a false start and accomplish a responsible, long 
term, reinvigorated economy: (1) leverage current viable infrastructure, specifically the 
Niagara Falls International Airport (NFIAP), and (2) ensure workforce development in 
lean operations is initiated immediately to complement technical expertise in order to 
recruit and sustain high paying employers.  Case studies introduced in this thesis included 
the development of a similar regional airport compared to NFIAP as well as a rapid 
improvement event, which applied lean methodology and tools to complex C-130 aircraft 
inspections.  At the conclusion of this study the researchers found: the marketing of 
NFIAP is not effective, NFIAP would greatly benefit from diversification of employers 
located at NFIAP, and there is a rapid return on investment of workforce development in 
lean operations.  Although development of NFIAP and workforce development in lean 
operations would prove to be beneficial to stakeholders, the commitment required to 
accomplish either will depend on the temperature of the burning platform for change. 
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1.0  Introduction 
1.1 Background 
 In 2012 the New York State Governor made an historic announcement: $1 billion 
will be invested in the greater Buffalo area (referred to as Billion Dollars for Buffalo 
from this point forward).  Committees comprised of business leaders, educational 
institutions, and public sector officials have been engaged to establish the best course of 
action to invest the Governor’s capital infusion.  These committees are tasked to assess 
the region’s market position, identify distinctive assets/advantages and propose a series of 
innovation investment options based on benchmark programs in the Unites States and 
around the world (Cuomo, 2012a).  This government investment is expected to stimulate 
Buffalo-Niagara region and aims to capitalize on existing industry strengths and to create 
cluster developments.  This stimulus opportunity for Western New York (WNY) holds 
great promise for future industrial growth.  Such growth is desperately needed in a region 
that reported overall population decrease, as well as significant reductions in the 
manufacturing industry, gross metropolitan product/gross domestic product and 
employment over the last three decades (Metropolitan Policy Program at Brookings, 
2012).  
 Figure 1 compares the overall economic performance of the United States to the 
Buffalo-Niagara region.  The Buffalo-Niagara region significantly lagged behind the 
United States.   
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1.2 Problem Statement 
 Proposals from area study/advisory committees on the best allocation of the 
billion dollars for WNY economic development do not include the use of current 
critical infrastructure, specifically the Niagara Falls International Airport (NFIAP).  
In fact, NFIAP did not receive a single mention in the Billion Dollars for Buffalo 
proposals.  Furthermore, although various plans acknowledged the need for a better 
educated workforce, there was no mention of educating the workforce on operations 
management or lean operations (going forward referred to as lean operations 
and/or Air Force Smart Operations 21st Century (AFSO21)); instead the focus of 
development is on technical expertise only.   
 
Figure 1. Buffalo’s Overall Economic Performance.  
Note: Extracted from Positioning Buffalo-Niagara for the Next Economy.  
Original Source: Moody’s Analytics; U.S. Census Population Estimates. 
GMP=Gross Metropolitan Product, GDP=Gross Domestic Product  
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1.3 Purpose of Study 
 Using the case study method, this thesis aims to better understand the strategic 
areas of economic development now being recommended for WNY. This paper will 
examine the closure of Plattsburgh Air force Base and the amazing road to economic 
recovery within 10 years of the Air Force’s departure from Plattsburgh.  This study offers 
an analysis of the proposals for the Billion Dollars for Buffalo region and aims to better 
understand the intention of the various appointed committees to improve the economic 
status of WNY.  The research team conducting this thesis (from this point forward 
referred to as researchers), concentrates on two significant areas that were either left out 
entirely or have yet to be specifically mentioned as a resource or objective related to the 
Billion Dollars for Buffalo: (1) the strategic value of NFIAP and, (2) workforce 
development in operations management/lean operations. 
 Each chapter and subsection will strive to explore strategic importance of NFIAP 
and workforce development in lean operations.   
1.4 Significance of Study    
 We believe now is the time to study the potential role of NFIAP in future WNY 
economic development, as well develop workers to know and employ lean operations 
methodology.  Arguably, this is the first time in history capital investment into the WNY 
region will approach the Billion Dollars for Buffalo (infused over five years).  While, the 
economy of this region is fragile, the researchers believe WNY is capable of strong 
economic recovery.  Improvement however will not take place without a carefully 
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targeted commitment to create a regional industrial platform capable of meeting today’s 
technological needs as well as incubating tomorrow’s innovation.   
 There is zero doubt the welcomed capital infusion earmarked by the Governor 
will benefit the WNY region.  There are already tremendous resources in place, which are 
capable of becoming even more valuable with investment.  Based on the reports 
published by the Billion Dollars for Buffalo committees through February 2013, it 
appeared as though little to no attention was paid to either NFIAP or the importance of 
lean operations.  The findings of this study culminate in an action list for future 
strategists, policy-setters, and researchers or other interested parties to pursue.  Our 
concluding list of action items/suggestions sets a robust starting point from which to 
work.     
1.4.1 Significance of NFIAP Development 
NFIAP is a state of the art operating commercial airport with tremendous upside 
potential.  Extensive investment over the past years coupled with strong local support 
transitioned an old, technologically obsolete airport into an impressive establishment.  
The strengths/upside to NFIAP includes: 
- 70,000 square foot new terminal (2009), three times larger than old terminal; 
o Second story large capacity passenger boarding bridges; 
o Two gates on the ground level for ground loading operations. 
- Runway expansions in the last ten years include; 
o  Secondary runway improved runway’s Safety Area in 2011; 
o Main runway of 10,000 feet received a new mill and overlay in 2012 
and is stressed for heavy military/cargo operations. 
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- Shovel ready certified, 216 acre development site adjacent to NFIAP as 
displayed in Figure 2 (Niagara County Department of Economic 
Development, 2012b).  
 
 
The continued and expanded use of this airport makes sound business sense.  
With regard to the capitalization of NFIAP to improve the regional economy, there is a 
seemingly endless debate regarding one of NFIAP’s most important operating partners: 
the Niagara Falls Air Reserve Station.  Constrained fiscal climate and required 
Department of Defense cuts are imminent.  There are few installations not undergoing 
significant scrutiny; Niagara Falls Air Reserve Station could be subject to base 
realignment and closure (BRAC) law.   
BRAC is the process to reorganize installation infrastructure to more 
efficiently and effectively support its forces, increase operational readiness 
and facilitate new ways of doing business.  BRAC can result in a closure, 
which further defined as the termination of installation operations.   
Figure 2. Niagara Airport Commercial Park Shovel Ready Certified Site.  
Original Source: Google Maps.  
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BRAC is provisioned under Title II of the Defense Authorization 
Amendments and Base Closure and Realignment Act, or the Defense Base 
Closure and Realignment Act of 1990 (Department of Defense, 2005).  
It is possible in the future NFIAP will be faced with the departure of the Air Force 
Reserve partner.  Such an exit would result in the loss of the major stakeholder of 
operating expenses.   
1.4.2 Significance of Workforce Development in Lean Operations 
Equally notable in the Billion Dollars for Buffalo initiative is the intent to further 
develop and grow a labor base of skilled workers to attract high paying jobs (Western 
New York Regional Economic Development Council, 2011).  However, sound 
development of technical skills takes time; ranging from two years to obtain an Associate 
Degree and possibly more than five to six years to obtain a Master’s Degree.  Developing 
familiarity with fundamentals of lean operations takes far less time comparatively 
speaking.  Lean operations focuses on the identification and elimination of waste, 
removal of time from processes and creation of improved flow (Crabtree, Garro, Gee, 
Metcalf, Mora, Paradise, Richardson & Wortman, 2007).  The rapid return of investment 
of lean operations instruction is highlighted in this paper.  The researchers believe the 
rapid acquisition of a lean operations skillset is key to achieving a rapid return on 
investment.  Lean operations concepts apply to all industry sectors and business facets.       
We do not dispute the importance of developing technical skillsets, nor do we 
seek to challenge the suggestion WNY will experience a shortage of skilled workers in 
the next decade (Metropolitan Policy Program at Brookings, 2012).  However, the 
researchers do provide an example wherein skilled aircraft maintainers were educated 
and rapidly developed an understanding of lean operations concepts.  As a result, aircraft 
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inspection cycle times were significantly reduced, which allowed for increased aircraft 
availability to support local, national and global defense objectives. 
This study further reinforces the criticality and conveys the benefits of lean 
operations.  Although recent analysis suggests an increase of “…350,000 manufacturing 
jobs in the United States from January 2010 to December 2011” (Metropolitan Policy 
Program at Brookings, 2012, p. 15), this is not the first time the United States 
experienced innovative industrial growth.  Henry Ford was a pioneer in manufacturing 
early in the twentieth century.  Despite the rich history of industry in the United States 
however, it was the absence of lean operations technique, which resulted in many 
corporation failures and loss of competitive edge.  
1.5 Rationale and Scope of the Study 
 The rationale behind this study is to educate readers on the collective importance 
of NFIAP and to emphasize the relevance of lean operations in industry.  The 
implications of this study will likely apply widely and may serve as a source of 
information for regions with underutilized airports and/or logistical hubs.  Without 
question, over the next five to ten years there will be a number of communities that may 
have an underutilized airport due to the downsizing of the Department of Defense.  
1.5.1 Rationale and Scope Related to NFIAP Development 
Arguably any airport could be considered significant to industrial expansion 
initiatives.  Airports offer unique infrastructure to facilitate the aeronautical business 
sector, transportation, and logistics/distribution options.  Airports similar to NFIAP were 
redeveloped to serve as regional cargo hubs or maintenance, repair, and overhaul (MRO)   
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locations for the aerospace industry.  Moreover, NFIAP further benefits from a superior 
geographic location to a Canadian border thoroughfare, a runway in excess of 10,000 
feet, and is in close proximity to WNY’s greatest tourist draw, Niagara Falls.  Moreover, 
there is 216 acres of shovel ready certified development property adjacent to NFIAP.  
This land is “…pre-qualified [by Empire State Development] for future development as a 
home of high-technology manufacturing businesses and/or computer data management 
centers” (Peck & Maloni, 2012). 
The findings in this study related to the importance of NFIAP’s further 
development could be applied widely as it applies to the most advantageous industry 
clusters, which could develop around NFIAP.  The expansion of passenger travel 
however may not necessarily apply widely to any airport; passenger travel is largely 
dependent on whether there is an draw/interest to travel to the airport largely due to 
tourism.     
1.5.2 Rationale and Scope Related to Workforce Development in Lean Operations 
We were able to observe firsthand the rapid return on investment of lean 
operations education in 2011.  This initiative included collaboration between Buffalo 
State College and the 914th Airlift Wing Process Management Office.  The partnership 
Buffalo State College and 914th Airlift Wing partnership was well matched.  Buffalo 
State College utilized Total Quality Management (TQM) tools, which complemented the 
Eight-Step Problem Solving Process outlined in Air Force Smart Operations for the 21st 
Century (AFSO21) practices.   
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This project was critical to the members of the Niagara Falls Air Reserve Station 
from an operational standpoint.  It reduced the amount of downtime required to perform 
standard periodic maintenance known as a home station check (HSC) on C-130 aircraft 
assigned to the Wing.  A reduction in maintenance downtime translates into increased 
aircraft availability for the aircraft assigned to the 914th Airlift Wing.  It is important to 
note the impact of lean operations methodologies extend beyond the C-130 aircraft.  
While not specifically included in this study, the findings/techniques applied within this 
initiative can be applied anywhere by these trained personnel.  As previously mentioned, 
HSCs can be accomplished in a deployed area of responsibility (AOR).  Therefore, a 
reduction in HSC cycle time could directly affect combat capability when our 
Airmen/aircraft are deployed.   
 Also of significance; recent recommendations were made to “[consolidate] wing-
level scheduled inspections and component back-shop maintenance capabilities….[to] be 
more effective and efficient than the current system”  (Tripp, McGarvey, Van Roo, 
Masters, & Sollinger, 2010, p. 37).  While these recommendations were focused 
specifically on isochronal (ISO) inspections, it is important to note that all options are on 
the table to achieve improved aircraft availability.  ISO inspections are a comprehesive 
aircraft maintenance inspection and HSCs are maintenance inspections focused on 
general, noninvasive structural inspection.  “C-130s undergo and ISO inspection every 
450 days; HSCs take place during the calendar midpoint between ISO inspection cycles” 
(Van Roo, Carrillo, Drew, Lang, Maletic, Massey, Masters, McGarvey, Sollinger, 
Thomas & Tripp, 2011, p. 14).  The aforementioned recommendations resulted in the 
relocation of ISO inspections, which decreased the number of maintenance personnel 
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required at the wing level (i.e., loss/relocation of manpower).  With that, it behooves the 
maintenance organization to accomplish an HSC in a consistent, efficient, and effective 
manner where modest variation occurs.   
As previously stressed, aircraft availability is the key metric that is monitored to 
ensure peace/wartime requirements are met.  A return on investment (or value) of aircraft 
occurs only when an aircraft is airworthy.  Therefore, all times when an aircraft is down 
for maintenance, inspections, etc., is considered non-value added activity from the 
customer’s perspective. In this context, customers include Combatant Commanders, 
frontline personnel and taxpayers.  All changes proposed in this study will be tracked and 
recorded during future HSCs.  It is also the expectation that this study serves as a baseline 
measure from which many future improvements can be made; the core intension of 
AFSO21 is to foster an environment of continuous process improvement (CPI).  
Therefore, it is hoped that the proposals in this study are enhanced by future suggestions 
to further improve the HSC cycle time at Niagara Falls Air Reserve Station.      
1.6 Limitations 
 There are three main limitations associated with this study.  1) The reports 
associated with the strategic direction and uses of the Billion Dollars for Buffalo are 
current as of February 2013.  Given the dynamic nature of the Billion Dollars for Buffalo 
it is entirely possible at the time of thesis defense new, credible information may evolve 
to discount the position of this paper.  Mainly, it is possible the Billion Dollars for 
Buffalo may include NFIAP in future presentations and/or reports to best invest the 
phased capital.  2) The research team is limited.  There are two members on this team; the 
team benefitted however from work centers that assisted with data collection particularly 
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related to the trends associated with the aircraft inspection analysis.  3) Although the 
sources utilized in this study were scientific in nature, with only one exception the 
resources associated with the discussion on NFIAP were local, regional, and federal 
reports.  Therefore the diversity in source material is limited.  Despite this however, there 
were an abundance of credible resources, which offered a wide range of data to critically 
review the information presented and incorporate into this thesis. 
1.6.1 Limitations Specific to NFIAP Development 
 This study focused on aviation reports published by New York State Department 
of Transportation and the Plattsburgh Air Force Base case study.  The researchers 
determined it was important to only consider reports related to New York State; this 
decision was made to ensure discussion was relevant to NFIAP.  Regulatory requirements 
for airports can vary from state to state; this variation was eliminated through 
consideration of New York State Department of Transportation reports only.  
Additionally, although there are a number of airfields in New York State that underwent 
or continue to redevelop; we concentrated on Plattsburgh Air Force Base.  This was due 
to Plattsburgh’s proximity to Canada, and previous reliance on the military as the 
dominant industry associated with the airfield Plattsburgh served as the closest example 
to NFIAP.    
1.6.2 Limitations Specific to Workforce Development in Lean Operations 
 The discussion on workforce development in lean operations includes 
assumptions and limitations as well.  The assumptions are (1) the work schedule will 
continue as a two-shift operation (2) personnel assigned to an HSC are fully qualified (3) 
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personnel refers to the utilization of members assigned to both Air Force Reserve 
Command (AFRC) and Air National Guard (ANG) maintenance organizations.  In 
addition to assumptions, the key limitations on this study include (1) researchers will not 
evaluate the way in which manpower is utilized (2) the HSC concept is relatively new 
and data based on the HSC work cards published in December 2010.  With regard to 
manning, the 914th Maintenance Group is manned appropriately to accomplish HSCs; if 
manning is not properly utilized to accomplish an efficient HSC that will not be further 
evaluated. 
1.7 Overview of the Thesis 
 In Chapter One, the researchers introduced the problem and conveyed its 
significance.   
In Chapter Two, the positive economic impact of aviation and NFIAP will be 
evaluated.   This chapter also presents analysis of literature regarding the principals of 
lean operations (also referred to as AFSO21) and the centrality to a successful enterprise.   
Chapter Three introduces the research methodology and the framework of 
analysis diagram. 
Chapter Four presents the research conducted on NFIAP development and 
workforce development with a focus on lean operations.  It comprehensively covers a 
case study of the development of a similar regional airport located in Plattsburgh, New 
York.  Moreover, an example of workforce development will be shared.  Specifically, 
highly skilled aircraft mechanics were educated on principles of lean operations.  The 
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return on investment of this example of workforce development will be explored, through 
improved aircraft inspections.   
Chapter Five will provide a conclusion and recommendations on this study and 
summarize the findings of the researchers.    
1.8 Terms of Reference 
 AFRC  Air Force Reserve Command 
AFSO21 Air Force Smart Operations 21st Century 
ALC  Air Logistics Center 
AME  Association for Manufacturing Excellence 
ANG  Air National Guard 
AOR  Area of Operations 
ACRP  Airport Cooperative Research Program 
ASQ  American Society for Quality 
B-SMART Specific, Measureable, Attainable, Results Oriented, Timely 
BRAC  Base Realignment and Closure 
CATS  Compliance Activity Tracking System 
CBP  Customs and Border Patrol 
CC  Commander 
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CEO  Chief Executive Officer 
CIP  Capital Improvement Plan 
CPI  Consumer Price Index 
 CPI  Continuous Process Improvement 
CRF  Centralized Repair Facility 
DNA  Deoxyribonucleic Acid 
 DPM  Depot Maintenance 
 ESD  Empire State Development 
FAA  Federal Aviation Administration 
FBI  Federal Bureau of Investigation  
FBO  Fixed Base Operator 
FY  Fiscal Year 
GA  General Aviation 
HAF  Headquarters Air Force 
HSC  Home Station Check 
HVM  High Velocity Maintenance 
ISO  Isochronal Maintenance 
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KPI  Key Performance Indicator 
MAJCOM Major Command 
MRO  Maintenance, Repair, and Overhaul  
MX  Maintenance 
MXG  Maintenance Group 
NFARS Niagara Falls Air Reserve Station 
NFIAP  Niagara Falls International Airport 
NFTA  Niagara Falls Transportation Authority 
NMCM Not Mission Capable [for] Maintenance 
OI  Operating Instruction 
OODA  Observe, Orient, Decide, Act 
PAFB  Plattsburgh Air Force Base 
PARC  Plattsburgh Airbase Redevelopment Corporation 
PDM  Programmed Depot Maintenance 
QTY  Quantity 
SA&D  Strategic Alignment and Deployment 
SASO  Specialty Aviation Service Organization 
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SME  Society of Manufacturing Engineers 
SWOT  Strengths, Weaknesses, Opportunities, Threats  
TQM  Total Quality Management 
VOC  Voice Of the Customer 
 VSM  Value Stream Map (or mapping) 
WIP  Work In Process  
 WNY  Western New York 
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2.0 Literature Review 
2.1 Introduction and Re-Statement of the Problem 
 The relevant literature reviewed proved to be vast and current, which benefitted 
this thesis.  There were two limitations associated with the literature, and both applied to 
the discussion related to the NFIAP.  Firstly, the reports associated with the strategic 
direction and uses of the Billion Dollars for Buffalo are current as of February 2013.  
Given the nature of this capital infusion committee, meetings are continuous; 
consequently, subsequent reports will be published and may undermine the position of 
the researchers.  Secondly, while the resources used for research to support the NFIAP 
discussion are scholarly and scientific in nature; with one exception they are limited to 
local, region and federal government reports.   
Proposals from area study/advisory committees on the best allocation of the 
billion dollars for WNY economic development do not include the use of current 
critical infrastructure, specifically the Niagara Falls International Airport (NFIAP).  
In fact, NFIAP did not receive a single mention in the Billion Dollars for Buffalo 
proposals.  Furthermore, although various plans acknowledged the need for a better 
educated workforce, there was no mention of educating the workforce on operations 
management or lean operations; instead the focus of development is on technical 
expertise only.  The lack of interest in NFIAP and workforce development in lean 
operations most certainly is problematic; we offer a position to facilitate further 
discussion and subsequent action to ensure both NFIAP and the regional workforce are 
properly developed.      
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2.2 Review of Related Literature 
 For ease of review and proper understanding, this section will be sub-sectioned to 
segregate the literature reviewed in support of further development of NFIAP from 
literature associated with workforce development in lean operations.  It is the position of 
the researchers; overlooking NFIAP as a strategic resource to WNY, as well as the lack 
of workforce development in lean operations, will impair industrial growth of WNY 
irrespective of the Billion Dollars for Buffalo capital infusion.  Literature reviewed to 
support the importance of NFIAP development will be presented first, followed by 
literature to support workforce development in lean operations.  
2.3 Review of Literature Related to NFIAP Development 
 The presence of NFIAP has tremendously benefitted the WNY economy for many 
years.  NFIAP is a mixed use airfield that profits from commercial use facilitated by the 
Niagara Falls Transit Authority as well as military use from two airlift wings; one Air 
Force Reserve wing and one Air National Guard wing.  NFIAP was also the recipient of 
significant capital improvements in excess of $42.5 million dollars over the last five 
years, which resulted in a state of the art commercial airport terminal as well as 
improvements on the main runway.  Literature related to NFIAP will start from a 
strategic viewpoint and narrow to a regional perspective on relevance of NFIAP 
infrastructure to WNY.      
2.3.1 Economic Impact of Aviation in New York State Literature  
“The aviation sector is important to New York State’s economy and to the 
communities served by airports….and strategic investment in New York State’s airport 
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infrastructure is essential to long-term economic recovery and growth” (New York State 
Department of Transportation, 2011, p. vii).  Airports attract more than regional 
passenger carriers, they also offer a tremendous logistics advantage for the business 
sector and provide regional, national and global trade opportunities. Furthermore, the 
creation of direct and indirect employment related to an airport is critical; based on the 
location and economic environment of the region, airports can serve as an area’s major 
employer. 
 In New York State, “…approximately 394,500 jobs are either directly or 
indirectly related to the aviation industry.  This represents roughly 4.6 percent of the jobs 
in the State” (New York State Department of Transportation, 2011, p. vii).  Furthermore, 
the Airport Cooperative Research Program’s (ACRP) report titled ACRP Synthesis 19, 
Airport Revenue Diversification classifies airline airport revenues as; core aeronautical, 
passenger dependent, and ancillary development.  Core aeronautical and passenger 
dependent revenues rely on the direct use of the runway and the logistics support of 
passengers (i.e., transportation, lodging, food/beverage, retail, etc.).  Figure 3 highlights 
the breakdown of funding for small and non-hub airport operations.    
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In order to enhance economic impact, airport sponsors must attract businesses and 
new investment (New York State Department of Transportation, 2011).  There are many 
strategies accessible to improve economic activity, however strategies are best employed 
when planned and applied locally.  The strategies listed by the New York State 
Department of Transportation include but are not limited to: airport branding, and 
promotion, partnerships with public/private agencies/institutions, and development of 
non-aeronautical real estate.  Table 1 summarizes priorities for large business-class 
airports; NFIAP’s runway is 10,000+ feet, thus meets the classification in Table 1.   
 
 
 
Figure 3. Funding Sources for Small and Non-hub Airport Operations.  
Note: Extracted from New York State Economic Impacts of Aviation 2010 Technical 
Report. Original Source: FAA, AAS-400; CATS: Report 127.  
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Table 1. Revenue Generation Strategy Prioritization. 
Note: Extracted from NYS Economic Impacts of Aviation 2010 Technical Report, 
p.31. 
FBO=fixed base operator, SASO=specialty aviation service organization, 
CIP=capital improvement plan. 
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Table 1 lists various strategies/priorities to improve economic impact; New York 
State Department of Transportation determined aviation businesses had the “highest rates 
of economic activity and employment” (2010, p. vi). Recommended aviation businesses 
with greatest economic impact include; aviation manufacturing, maintenance/repair/ 
overhaul facilities, corporate jet aircraft, airline passenger enplanements, and air cargo.  
Figure 4 displays detailed impact of general aviation airports in New York State.      
NFIAP offers the second largest employment impact in New York State for 
general aviation airports, with approximately 1,706 direct and indirect jobs.  It should be 
noted this employment number is considerably conservative compared to other reports 
included in this literature review.  Furthermore, the economic activity is the second 
highest in the state, reporting $158.5 million dollars annually.  NFIAP’s rank among 
general aviation airports is respectable, however the community and New York State 
would be better served if strategies were employed as suggested by Table 1.   
 
      
Figure 4. NYS Economic Impacts of Aviation – Detailed Impacts for GA Airports.  
Note: Extracted from NYS Economic Impacts of Aviation 2010 Technical Report, p.iv.  GA 
= general aviation. 
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Figure 4. Extracted from NYS Economic Impacts of Aviation 2010 Technical Report, p. v. 
***Fifteen airports were aggregated because of their size and low levels of activity. 
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2.3.2 Niagara Falls International Airport Literature 
NFIAP is situated approximately four miles from the Canadian border.  Within 
twenty miles of NFIAP, there are four international bridges, two international rail 
crossings, and two major hydro-electric power generating plants.  Furthermore, NFIAP is 
“located within 500 miles of 41% of the continental United States population and 59% of 
the Canadian population” (Niagara County Department of Economic Development, 
2012b, p. 5).  Undoubtedly, the geographic location of NFIAP affords the airport to 
benefit from the opportunity of international trade and business partnerships in the 
aeronautical industry. 
The Niagara Frontier Transportation Authority (NFTA) owns and operates 
NFIAP.  NFTA focused a significant amount of energy in the replacement of the old 
terminal, which was replaced by a new terminal in 2009.  The new terminal cost $31.5 
million and is approximately 70,000 square feet, which is larger than the old terminal.  
This new terminal and improved support for passenger loading and ground loading 
operations contributed to the recruitment of passenger flights.  There are currently two 
regional passenger carriers, which offer service direct to various cities along the east and 
gulf coasts.  “Enplanements at [NFIAP] tripled in 2011 with 98,604, compared to 34,675 
in 2010.  Approximately 80% of the airport’s passengers originated from Ontario, 
Canada” (Niagara County Department of Economic Development, 2012b, p. 3). 
Furthermore, the international passenger travel is well supported by tremendous 
infrastructure ranging from dozens of hotels, motels, restaurants, retails clusters and 
outlet malls.  Niagara Falls is the destination for nearly 12 million visitors annually, with 
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a $450 million impact (Western New York Regional Economic Development Council, 
2011).  Given the enormous international traffic to incorporate Niagara Falls into 
vacations, NFIAP could support charters to grow passenger services.  According to the 
Niagara County Department of Economic Development, a group focused on the 
expansion of NFIAP was recently established: Niagara Falls International Airport 
Stakeholders Group.  The intent of this group is to explore expansion options for NFIAP 
air services to strengthen regional tourism, and private sector industry.  As noted in the 
2010 Technical Report published by New York State Department of Transportation, 
evolving from a general aviation airport to an airline airport allows for greater economic 
impact and activity.  It should be noted the Niagara Falls International Airport 
Stakeholders Group is comprised of area government and business leaders with 
significant primary responsibilities associated with their primary employment. 
The success of NFIAP however is not solely due to NFTA.  NFIAP is supported 
through a joint use agreement between the U.S. Government and NFTA.  This agreement 
details responsibilities between the two parties to support airfield operations and 
maintenance.  In exchange for unaccompanied use by U.S. Government military units of 
NFARS, (primarily) the 914th Airlift Wing provides services and equipment to support 
airfield operations.  The services and equipment provided by the U.S. government are 
summarized in Table 2. 
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Item
Annual Amount 
($)                   
Operating 
Cost Equipment
Fire Trucks & Fire Station 12,000,000 X
Fire Services 4,000,000 X
Snow Removal Equipment 2,250,000 X
Snow Removal Annual Expenses 75,000 X
Tactical Aid to Navigation Expenses 1,200,000 X
Weather Services 325,000 X
Runway Maintenance* 7,000,000 X
Total Capital Equipment/Facilities Expenses 21,250,000
Total Annual Operations/Maintenance Expenses 5,600,000
*U.S. Government contributed 1/3 of the cost of the main runway overlay work in 2012
Services and Equipment Provided by the U.S. Government to the NFTA
 
 
 
 
 
 
 
 
Similar to the New York State Department of Transportation, the Niagara County 
of Department of Economic Development conducted a study to determine the economic 
impact and activity of NFIAP.  The study concluded NFIAP employs approximately 
2,800 personnel and contributes nearly $220 million annually.  Table 3 articulates the 
breakdown in these numbers. 
 
 
 
 
 
Table 2. Services and Equipment Provided by the U.S. Government to the NFTA. 
Note: Extracted from Economic Impact of Niagara Falls Air Reserve Station and 
Niagara Falls Transit Authority at Niagara Falls International Airport, 2012, p.4.  
NFTA=Niagara Falls Transit Authority. 
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Item
Direct 
Employment # 
(Part/Fulltime)
Economic 
Impact ($)*
Military 
Dependent
Strictly 
Civilian
914th Airlift Wing Workforce 1281 110,200,000 X
107th Airlift Wing Workforce 824 54,900,000 X
U.S. Army Units at the Armed Forces Reserve Center 531 32,100,000 X
Buffalo Military Entrance Processing Facility 30 3,800,000 X
Employment from NFTA and Tenants of NFIAP 179 13,000,000 X
Total Direct Employment 2,845
Ratio of Military Dependent to Civilian Employment 15 : 1
Total Economic Impact 214,000,000
Economic Impact and Activity at NFIAP
*Economic impact includes payroll, benefits, local service, procurement contracts, capital projects, and 
payroll for indirect jobs created.  This number does not include impact of sales, property and other tax 
revenue.
 
 
 
 
 
 
 
 
 
2.3.3 Development of NFIAP Literature 
 In 2011, the Western New York Regional Economic Development Council 
published a report titled “A Strategy for Prosperity in Western New York.”  This report 
suggested WNY should create a bi-national logistics council “to coordinate planning and 
key investments [to leverage the] opportunity to take a primary position in the global 
trade, transportation, and logistics network” (Western New York Regional Economic 
Development Council, 2011, p. 35).  Furthermore, there is an abundance of upside 
potential with vacant, underutilized, shovel ready real estate, located on or adjacent to 
NFIAP. 
Table 3. Economic Impact and Activity at Niagara Falls International Airport (NFIAP). 
Note: Extracted from Economic Impact of Niagara Falls Air Reserve Station and 
Niagara Falls Transit Authority at Niagara Falls International Airport, 2012, p. 6.  
NFTA=Niagara Falls Transit Authority. 
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 According to Niagara County Department of Economic Development, 
“development of a commercial aircraft maintenance facility and air cargo/warehousing 
operation at NFIAP” was part of Niagara County’s #2 goal (2012a).  Niagara County also 
indicated the desire to “promote the assets of NFIAP to airlines and logistics companies” 
under the county’s #4 goal and as an opportunity to diversify the economic base (2012a).  
Additionally, the county lists marketing objectives to promote industry expansion; four of 
the seven priority objectives involve or directly impact NFIAP.  Additional initiatives 
include focus on the recently marketed 216-acre, shovel ready site adjacent to NFIAP.   
This shovel ready site is known as Niagara Airport Commercial Park.  This site 
received certification through the “Build Now New York” program.  Build Now New 
York is facilitated by Empire State Development (ESD).  ESD works with the land 
owners to mitigate/remove major permitting issues.  Build Now New York already 
conducted environmental quality reviews; therefore development can begin immediately 
and will be unimpeded.  As shown in Figure 2, this 216-acre site could accommodate up 
to 850,000 square feet.  Additionally, “NFIAP has direct and easy access to major 
highways with no encroachment issues” (Niagara County Department of Economic 
Development, 2012b, p. 7).  Furthermore, there is property available for industry 
expansion beyond the 216-acreas adjacent to NFIAP, which offers profound options 
complimentary to air cargo operations, high technology manufacturing, and 
warehousing/distribution logistics facilities.          
There are additional proposals to expand industry presence on/near NFIAP.  
These development options however are heavily based on a military/ government 
presence.  The possibilities include a C-130 flight simulator, which would be the only C-
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130 simulator in the northeast.  The simulator design is configured to accommodate C-
130 configurations ranging from the H model (non-hydraulic) to the J model (hydraulic).  
This flexibility will preserve the relevance of the simulator as the Air Force evolves.  
Niagara Falls would be optimum given the location of six Air Reserve and Air Guard C-
130 units in the northeast located in Delaware, New York (3 units) Ohio, and 
Pennsylvania as noted on Figure 5.   
 
 
 
 
 
 
 
 
 
 
 
Other proposals include the construction of a new U.S. Customs and Border 
Protection facility.  If developed, this facility will provide additional space needed for 
= C-130 Unit 
Figure 5. Location of Air Reserve and Air Guard C-130 Units in Northeast. 
Note: Extracted from Wikipedia for Air Force Active Duty, Reserve and Guard Units. 
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training, administration, and vehicle maintenance.  Lastly, Senator Schumer (D-NY) 
released a proposal to institute a partnership between the U.S. Air Force and the 
University of Buffalo.  This partnership would support three areas of strategic 
importance: (1) operate a research hub which would include a Center for Military 
Medical Evacuation, Normalization and Triage, (2) study/research computer vision and 
information fusion and (3) develop border security technologies including biometrics and 
vehicle classification (Schumer, 2012).  The third proposal would complement the 
presence of U.S. Customs and Border Protection Station, if a facility were developed.   
The above proposals would positively impact economic activity and job creation; 
however expansion of NFIAP should be approached with calculated diversification as 
ultimate objective.  Given the fact NFIAP benefits from a 10,000 foot runway, economic 
development committees for NFIAP should continue to expand market share through 
increased passenger travel, air cargo operations and aeronautical industry businesses.    
2.3.4 Development of Regional Airports Similar to NFIAP 
Redevelopment or expansion of an airport is not new to New York State.  As a 
consequence of base realignment and closure (BRAC), there were a number of bases 
forced to rethink airfield value in the marketplace and either survive a base closure upon 
the departure of the military presence.  One base however stands out from other bases 
affected by BRAC: Plattsburgh. The Plattsburgh airfield not only survived the Air Force 
departure, but today thrives economically.  This is nothing short of remarkable.   
Plattsburgh officials mistakenly thought the BRAC commission would make 
logical, rational closure decisions based on the published categories of measurement; this 
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was not the case.  Because Plattsburgh officials thought the information presented to the 
BRAC commission would support the continued use of Plattsburgh, the team from 
Plattsburgh did not spend resources on the style of their presentation.  The weak 
“marketing” of Plattsburgh Air Force Base largely contributed to the closure of the base.  
Former Assemblyman Chris Ortloff (R-NY) “cringed when he saw Plattsburgh’s 1993 
presentations [for the BRAC commission] (Calabro, 2008, p. 31).  Furthermore, 1993 
BRAC Commissioner General H. T. Johnson (USAF Retired), acknowledged “style 
counted in 1993 far more than in 1991” (Calabro, 2008, p. 31).  PARC was determined to 
ensure marketing would not be a curse to the airfield a second time. 
The 1993 BRAC commission decided to close Plattsburgh Air Force Base; two 
years after Plattsburgh survived the 1991 BRAC.  Much like NFIAP, the airfield 
depended almost entirely on United States Air Force presence.  Like many controversial 
government processes, BRAC commission decisions proved to be highly political. 
Plattsburgh Air Force Base found itself completely unprepared for the future when the 
military vacated the property/facilities.  Although the United States Air Force was no 
longer physically present, Air Force representatives maintained close ties with the 
organization that became responsible for the development of the airfield.  This 
organization was Plattsburgh Airbase Redevelopment Corporation (PARC). 
The objective for PARC was simple: redevelop the airfield and recruit/maintain 
businesses to prevent the Plattsburgh economy from further collapse.  Although the 
objective was simple, it required 10-years of absolute focus and commitment from 
PARC, the media, and community.  The 10-years of commitment to redevelop and 
reinvent Plattsburgh Air Force Base were less than half of what industry experts and the 
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U.S. Government forecasted.  Original estimates indicated a revitalization project of 
Plattsburgh’s scale would take 25 years. 
The success of PARC’s efforts cemented Plattsburgh’s story as one of the most 
successful outcomes following a BRAC closure decision.  Plattsburgh’s journey is well 
chronicled in Flying High Again, by Marian Calabro (2008).  Calabro explained each 
success came after the recovery from multiple setbacks.  The setbacks and subsequent 
triumphs outlined by Calabro can be categorized as related to: organizational purpose and 
philosophy, negotiations/relationships with local and national stakeholders, and 
marketing.  
The task to redevelop Plattsburgh’s airfield was hefty.  PARC was established to 
serve as a “business-oriented nonprofit intended to serve as the official local 
redevelopment agency” (Calabro, 2008, P. 50).  PARC earned creditability with potential 
private sector corporations, and courted them to move operations to Plattsburgh’s airfield.  
Additionally, PARC’s existence prevented the unnecessary and risky step of creating a 
New York State authority to redevelop the airfield.  A State authority required legislative 
approval and was subject to the same politics that the community of Plattsburgh held 
responsible for the BRAC decision. 
Ultimately PARC’s job was to put itself out of business, through the 
redevelopment of 100% of the 3,500 acres of vacated space.  Though the PARC team 
understood the goal, initially PARC struggled with organizational purpose and 
philosophy; obtaining consensus for the strategic direction of redevelopment was 
difficult.  Support for the Plattsburgh Air Force Base from the community was very 
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intense from historical societies and retired military personnel; at times PARC employees 
struggled with the need to demolish of obsolete buildings.  Ultimately as PARC matured, 
it was able to “…remove the handcuffs of history” (Calabro, 2008, p. 133).   
Another overarching category of setbacks experienced by PARC was related to 
relationships and negotiations with local and national stakeholders.  The very day of 
closure presented the first negotiation for PARC; the Air Force forced PARC to arrange 
and confirm a fire protection agreement by the end of the closure ceremony or the Air 
Force was going to cancel the entire lowering of the flag observance.  PARC was able to 
secure fire protection in time; future negotiations however proved to be far more difficult.  
Due to the great importance and associated sensitivity to PARC’s mission, PARC found 
itself eternally negotiating with the Air Force Real Property Agency, potential businesses, 
local political offices and the media.  Setbacks in relationships with political officers and 
the media however, greatly impacted the relationships and negotiations with the private 
sector.  It was not until the third CEO of PARC was appointed, did PARC begin to 
properly develop a symbiotic relationship with both local politicians and the media, 
which proved to positively impact negotiations with all public and private agencies.  
The decrease in contention and mistrust from the media and political offices 
allowed PARC to greatly expand and improve marketing efforts for Plattsburgh’s airfield.  
Marketing (or lack thereof) was a bitter pill Plattsburgh swallowed following the 1993 
BRAC hearings.  “Hire the best” (Calabro, 2008, p. 31) was one of the most significant 
lessons learned following BRAC.   
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Under the tutelage of PARC’s third CEO, Plattsburgh’s redevelopment progress 
began to pick up significant momentum.  Canadian aeronautical companies, regional 
residential real estate agencies, colleges and medical facilities expressed interest in and 
relocated to Plattsburgh.  Equally importantly, PARC led the Air Force Base closure 
through a tumultuously process, which stabilized and reinvigorated the economy that 
exceeded the economy when the Air Force Base was present.  As a result, the marketing 
of the revitalization of the area further motivated younger families to return to the area.  
Plattsburgh was able to offer both employment and affordable housing to newer families 
as well.  The success of the redevelopment was in large part due to the unwavering 
commitment of a local organization tasked with airfield redevelopment (i.e., PARC) and 
the diversification of the organizations, which bought/occupied the 3,500 acres of former 
Air Force Base land.          
Today, NFIAP is in a similar position as Plattsburgh Airfield was prior to the 
1993 BRAC commission’s decision to close Plattsburgh.  Each airport/airfield: is/was 
heavily dependent on the presence of a Unites States Air Force component, has/had 
competitive infrastructure to support military/commercial air operations, and 
benefits/benefitted from a strategic geographic location to Canadian borders.  The 
number one lesson learned from Plattsburgh Airfield: diversify and develop available 
land/facilities to support non-military operations now.  The researchers will expand on 
this lesson in Chapter Five.   
 
 
STRATEGIC WNY INDUSTRIAL GROWTH 
  
35 
 
  
2.4 Review of Literature Related to Workforce Development in Lean Operations 
In 2006, the Air Force recognized the need to begin to educate its entire 
workforce in lean operations.  It became the goal to develop the workforce in lean 
operations to the extent it became part of the Airman’s DNA.  The pursuit of this 
development was critical as significant looming budget cuts were on the horizon; Air 
Force leadership recognized implementation of lean operations would result in a 
significant decrease in costs.  A reduction in costs was beneficial whether the reductions 
manifested as cost savings or cost avoidance.  Naturally, a direct reduction in costs 
resulted in cost savings.  However, cost avoidance would allow human resources to save 
time; time savings would either allow for focus on competing priorities and/or decrease 
overall stress to the workforce. 
This was not the Air Force’s first journey in process improvement initiatives; 
however the Air Force recognized the dire need for a comprehensive workforce 
development initiative and as a result published Air Force Operations for the 21st 
Century (referred to as AFSO21).  It is important to note, AFSO21 principals are 80% 
composed of lean operations fundamentals.  AFSO21 also includes elements of six 
sigma, business process reengineering and theory of constraints.  Air Force realized the 
Airmen were highly technically skilled; however there was still a need for quantum cost 
reductions.  Therefore the journey to develop the workforce in lean operations (also 
referred to as AFSO21) began.           
Aircraft availability is monitored to gauge whether operational and/or training 
obligations can be met.  Over a typical six-year period, scheduled maintenance for United 
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States Air Force aircraft consumes approximately 365-days, during which the aircraft is 
not available for flight.  Scheduled maintenance is defined as required inspections that 
occur (1) after a set number of flying hours or (2) based on a frequency of calendar days.  
This section focuses on one type of scheduled maintenance, the home station check 
(HSC) inspection.  With high operations tempos and fiscal constraints, it is imperative all 
logistics areas are evaluated to obtain greater levels of efficiency.    
 Two areas of waste are prominent in the HSC process, which significantly 
impaired aircraft availability.  Both overproduction in the form of delayed/deferred 
maintenance and unnecessary waiting as the result of poor work card flow contribute to 
excessive home station check inspection completion times. 
 An abundance of material exists on topics of AFSO21 and HSCs; this discussion 
will review (1) literature on AFSO21 (2) literature on HSCs (3) literature that included 
both topics.  In some cases literature cited in this section thoroughly discusses scheduled 
inspections; HSCs are just one type of scheduled inspection as previously mentioned.  
Literature dedicated to scheduled maintenance processes (which includes inspection 
types outside of HSCs such as isochronal inspections, aka ISOs) was equally valuable as 
the procedures, methodologies and rationale appropriately applied to HSCs. 
2.4.1 AFSO21 Literature 
 AFSO21 is an U.S. Air Force methodology which utilizes lean, six sigma, theory 
of constraints and business process reengineering to target challenges (also known as 
opportunities) at the strategic, operational and tactical levels.  The goal of AFSO21 is 
continuous process improvement.  In March of 2006, AFSO21 was thrust into the 
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spotlight to “be the new culture of our Air Force,” (Wynne, 2006) through emphasis from 
the Honorable Secretary Wynne, Secretary of the Air Force.  In a succinct Letter to 
Airmen, Secretary Wynne articulated a vision that arguably each and every Airmen 
wanted to hear; through innovation, there is an opportunity to cease unnecessary work.  
This first large scale advertisement established an environment that was further 
memorialized in 2008, when the AFSO21 Playbook was published. 
 The AFSO21 Playbook includes 15 volumes of material ranging from the concept 
of operations to templates that can be leveraged to create a work center in line with 
AFSO21 practices.  The playbook articulates the three factors required for AFSO21 
success; “[1] results-oriented, [2] involving the total Air Force and [3] a sustained and 
deliberate application of AFSO21 principles” (U.S. Air Force, 2008, p. A-1).  The first 
factor requires Airmen to be “results oriented.”  This particular factor is of particular 
importance for three main reasons (1) the current fiscal environment (2) to differentiate 
AFSO21 from a failed attempt with total quality management (TQM) from the 1990s, 
and (3) to facilitate focus.   
The current fiscal environment demands that expenditures are heavily debated, 
prioritized and measured to ensure the outflow of money supports the desired result in 
improve training, facilities or equipment.  AFSO21 requires the same results-oriented 
discipline.  When improvement initiatives are initiated, the expectation is outcomes and 
efforts associated with an AFSO21 project are measured.  Such measures can determine 
whether large scale implementation of an initiative will provide the opportunity for 
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greater cost savings or cost avoidance1.  Measures also provide focus to a topic; measured 
results from AFSO21 projects allow the opportunity to manage and track progress or 
setbacks.  Either way in success or failure, results are critical to communicating the 
performance experienced as a result of an AFSO21 initiative.  Results-oriented behavior 
is also a distinction between the AFSO21 methodologies today, versus the failed attempt 
of TQM in the 1990s.  The Air Force’s failed TQM implementation does not suggest 
TQM did not focus on results; however the Air Force enterprise did not translate, nor 
require the focus on results.  “When [the Air Force] adopted TQM, we tended to focus 
solely on processes in isolation, without regard for the ultimate output” (McMahon, 2008, 
p. 16).   
As might be expected, Airmen who experienced the TQM failure were hesitant to 
explore AFSO21.  The hesitation faded however, when the results were published and 
failures were seen as opportunities to improve.  Today, operations tempos remain at high 
levels and further compounded by a civilian hiring freeze.  Federal government agencies 
are not permitted to hire into civilian personnel vacancies from external sources, without 
a waiver.  This means personnel already within the federal government system may fill 
vacancies; however this will result in a new vacancy from the vacated position.  Waivers 
for the civilian hiring freeze are only granted for select, critical positions.  Military 
manpower authorizations are decreasing through forecasted attrition and force shaping 
initiatives.  Consequently, there is no shortage in opportunities to lose focus on day to 
day operations, to include AFSO21 initiatives.  Maintaining a results-orientation 
facilitated focus as periodic updates were required.                  
                                               
1
 Cost Avoidance is defined by the AFSO21 Playbook, Volume N as benefits from actions that remove the 
need for an increase in manpower/costs required when present practices continue. 
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 The second factor that contributed to AFSO21 success was the involvement of the 
total Air Force; “effectiveness, efficiency and elimination of waste applies to all 
Airmen2” (United States Air Force, 2008, p. A-1).  One of the main objectives of 
AFSO21 was the identification and elimination of waste.  The eight forms of waste 
commonly referred to as DOWNTIME, will be explained in detail later in this paper.  
The key concept with this second factor is all Airmen must engage in AFSO21 
methodologies to meet the peace and wartime requirements of today and tomorrow.  
Resources are scarce and as a result, antiquated habits of doing business must be replaced 
by smarter approaches.  Through AFSO21 training and discipline, sustained and 
deliberate application of AFSO21 principles will occur, which is the third key factor that 
will result in success.  AFSO21 applications must become part of Air Force culture.  As a 
combat support agency that quickly adapts to evolving peace and wartime requirements 
with little notice, the Air Force enterprise must be capable of continuous process 
improvement (CPI). 
CPI is achieved through strong problem solving skills.  “The AFSO21 Playbook 
takes the four steps of the OODA loop and further breaks it down into an Eight-Step 
Problem-Solving road map that is flexible enough to be effective at any level”  (United 
States Air Force, 2008, p. B-1).  Figure 14 describes the Eight-Step Problem-Solving 
process.  The main objective of this process is to identify and eliminate waste, which is 
similar to the objectives in lean methodology.  AFSO21 categorizes waste into eight 
forms, known as DOWNTIME; D-defects, O-overproduction, W-waiting, N-non standard 
                                               
2
 Airmen refers to any US Air Force Member (officer or enlisted, active, reserve or guard, along with 
Department of Air Force Civilians) who supports and defends the US Constitution (AFDD 1-2, Air Force 
Glossary (8 June 2006). 
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production, T-transportation, I-inadequate use of intellect, M-motion, E-excessive 
inventory.  Table 4 is taken from the AFSO21 Playbook and describes the eight forms of 
waste. 
In addition to the identification and elimination of waste, AFSO21 also instructs 
five principles of lean: (1) the value is defined from the customer’s perspective through 
the Voice of the Customer (VOC), (2) identify/understand the value stream, (3) design 
the process to flow, (4) pull, never push, and (5) strive for perfection through continuous 
process improvement.   
The five principles of lean are particularly important in the identification and 
elimination of waste.  The concept of customer in a government sector can often get 
confused with the immediate chain of command or leadership structure.  Furthermore, 
typically the reference to “customer” infers that a party accomplishes a monetary 
transaction in exchange for a good/service.  Until relatively recently, the concepts of 
customers as service members on the front line of battle (internal customers) and 
taxpayers (an external customers), were not articulated well.  Despite the recent emphasis 
that value is specified by the “customer,” because the provider of the service of national 
security is so vast, coupled with the financial management of an enterprise entirely 
dissimilar to that of a for-profit business, the concept of customer and their specification 
of value is often overlooked or misunderstood.  The principles of lean are visually 
represented in Figure 6.    
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8 Wastes Definition Information Air Base Application 
Defects Work that 
contains errors, 
rework, mistakes 
or lacks 
something 
necessary 
 Data entry error 
 Pricing error 
 Missing information 
 Missed specifications 
 Lost records 
 Scrap 
 Rework 
 Defects 
 Correction 
 Field failure  
 Variation 
 Missing Parts 
Over-
production 
Generating more 
than is needed 
right now 
 More information than the customer needs 
 More information than the next process 
needs 
 Creating reports no one reads 
 Making extra copies 
 Producing more to avoid set-
ups 
 Batch process resulting in extra 
output 
Non standard 
over-
processing 
Efforts that 
create no value 
from the 
customers’ 
viewpoint 
 Creating reports 
 Repeated manual entry of data 
 Use of outdated standard forms 
 Use of inappropriate software 
 Multiple cleaning of parts 
 Paperwork 
 Over-tight tolerances 
 Awkward tool/part design 
Waiting Idle time created 
when material, 
information, 
people 
or equipment is 
not 
ready 
 Waiting for… 
 Faxes 
 The system to come back up 
 Copy machine 
 Customer response 
 A handed-off file to come back 
 Waiting for parts 
 Waiting for prints 
 Waiting for inspection 
 Waiting for information 
 Waiting for machine repair 
Transportation Movement of 
information that 
does not add 
value 
 Retrieving or storing files 
 Carrying documents to/from shared 
equipment 
 Taking files to another person 
 Going to get signatures 
 Moving parts in/out of storage 
 Moving material from one 
workstation to another 
 Moving materials on trucks, 
forklifts, etc. 
Intellect Any failure to 
fully utilize the 
time and talents 
of people 
 Overlooking expertise within the 
organization 
 Not soliciting ideas 
 Undefined requirements that result in 
rework 
 Lack of coordination and communication 
 Rework 
 Scheduling conflicts 
 Duplication of efforts 
Motion Movement of 
people that does 
not add value 
 Searching for files 
 Extra clicks or key strokes 
 Clearing away files on the desk 
 Gathering information 
 Looking through manuals and catalogs 
 Handling paperwork 
 Searching for parts, tools, 
prints 
 Sorting through materials 
 Reaching for tools 
 Lifting boxes of parts 
Excess 
Inventory 
More 
information, 
project, material 
on hand than is 
needed right now 
 Files waiting to be worked on 
 Open projects 
 Office supplies 
 E-mails waiting to be read 
 Unused records in the database 
 Raw materials 
 Work in process 
 Finished goods 
 Consumable supplies 
     
 
Table 4. Eight Forms of Waste. 
Note: Extracted from AFSO21 Playbook, 2008, p. J-16-17. 
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Figure 6.34. Five Principles of Lean.  Note: Extracted from AFSO21 Playbook, 2008, p. 
H-1. VOC=voice of the customer.         
 
The third factor that will contribute to AFSO21 success is “sustained and 
deliberate application of AFSO21 principles” (United States Air Force, 2008, p. A-1).  
“AFSO21 is about combat capability, strengthening the Air Force by systematically 
reducing waste, variability and unevenness” (Heilhecker, 2008, p. 65).  Not unlike any 
new initiative, the implementation of AFSO21 came with challenges.  In addition to 
                                               
3
 This figure is taken from Module Three of AFSO21 Green Belt Instruction.  It is a visual representation of 
the Five Principles of Lean defined in the AFSO21 Playbook. 
4
 The five principles of lean offered by the AFSO21 Playbook are taken from James Womack.  Womack 
offered five guiding principles: Specify value by product, identify the value stream for each product, make 
value flow, let the customer pull value from the producer, and pursue perfection. 
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overcoming the failed attempt of TQM implementation, in order to transform into a lean 
culture, problems within our value stream need to be retranslated into opportunities.  
While this translation seems simple, this is not a simple cultural shift, particularly when it 
comes to the acknowledgement of problems.  The article Lean Metrics: Red is Good, 
Green is Worthless (Rhea, 2009), briefly compares differences between mature lean 
environments to the current state of the environment in the U.S. Air Force.   
In a lean environment, problems are celebrated; each problem represents an 
opportunity to become more efficient, therefore more profitable.  In the Air Force a “red” 
metric (also known as problem) often equates to failure.  Failure in the arena of national 
security often results in the loss of life and/or loss of equipment; needless to explain the 
hesitation of Air Force leadership to volunteer “red metrics” or problem areas.  
Identification of current substandard areas however must be commended versus 
condemned; the efforts to advertise, educate and implement AFSO21 initiatives supports 
the Air Force’s desire to identify problem areas.  In many cases, the “operational level 
[was] equipped with some of the basic tools and techniques to work with existing rigid 
systems, broaden [their] focus, and win over Generation TQM” (Bradstra, 2008, p. 5); 
however this is only a start.  Small wins, more often than not result in big wins over time.  
The key to successful AFSO21 implementation is the continued adherence to deliberate 
application of AFSO21 principles.  “Every employee must have the innate desire to 
attack waste…for the betterment of the organization” (Rhea, 2009).     
2.4.2 Home Station Check (HSC)/Maintenance Inspection Literature 
“Assigned aircraft become unavailable to the daily flying program for several 
basic reasons, including major inspections….or other field-level [scheduled] 
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maintenance”  (Drew, Lynch, Masters, Tripp, & Roll, 2008, p. 33).  As previously 
covered in this paper, HSCs are classified as scheduled maintenance; one of many 
inspection types that aircraft undergo.  Although most commonly HSCs are completed 
home station, “HSCs are being done in-theater to minimize the number of aircraft swap-
outs and to help alleviate the shortage of C-130s in the Air Force inventory…” (Edwards, 
2007).  HSCs are accomplished once every 165-days and are set 180-days apart from 
isochronal (ISO) inspections; these inspections are in addition to programmed depot 
maintenance (DPM), which comprise of a complete tear down and rebuild of the aircraft.  
Given the number of inspections required, on average a C-130 is down for scheduled 
maintenance 365-days over a six year period.  This equates to 17% of downtime over a 
C-130 lifetime for scheduled maintenance alone, which is an extraordinary level wherein 
the aircraft cannot be utilized for transportation requirements.  It is important to note that 
HSCs take “considerably less time and manpower than ISO inspections, but the data 
shared some general characteristics” (Van Roo, et al., 2011, p. 21).  
The aforementioned level of downtime sparked great debate on the most efficient 
and effective means to accomplish scheduled maintenance.  In addition to process 
improvements on singular types of scheduled inspections, as of recent, strategic planning 
supports a complete overhaul of the scheduled repair process.  The most significant 
change includes the creation of a centralized repair facility (CRF) to accomplish 
scheduled maintenance.  Analysis completed by The Rand Corporation illustrate the 
“scale of economies that accrue from centralization as well as the higher utilization of 
facilities from two and three-shift operations at CRFs, centralized network designs are 
more cost-effective than noncentralized ones”  (Tripp, et al., 2010, p. 22).  Many of the 
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economies of scale refer to the use of manpower; with a larger maintenance force, there is 
inherent flexibility in how the force is utilized.  This flexibility coupled with two and 
three-shift operations translate into very productive maintenance processes.   
The Rand Corporation published a study that included Figure 7.  This figure 
illustrates the estimated number of aircraft that would become available for flying 
operations based on the reduction in ISO cycle times (from ~26 days to ~10 days) if a 
CFR was utilized.  The number of days is approximate because the definition of the start 
and/or stop of the inspection is not standard.  The number of aircraft drops from 68% 
from 53 aircraft tied up in ISO (reflected as current repair process) to 17 aircraft (CRF 
supports AD/AFRC/ANG).     
     
  
 
 
Figure 7. Number of C-130 Aircraft in ISO Inspection, as a Function of Network Type. 
Note: Extracted from A Repair Network Concept for Air Force Maintenance by Tripp, 
R., McGarvey, R., Van Roo, B., Masters, J., and Sollinger J., 2010, p.35. AD=active 
duty, AFRC=Air Force Reserve Command, ISO=isochronal.  
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Although similar efficiencies were identified when analyzing HSCs, the 
efficiencies gained were offset by the travel costs associated with moving aircraft to a 
CRF for an HSC.  The driving difference between HSC and ISO efficiencies was 
manpower.  To support the CRF concept, many positions associated with ISO inspections 
were relocated to the CRF as they position was considered specialized and outside of 
ISOs, there was little need for the function at a field unit.  HSCs however are meant to be 
accomplished by mostly crew chiefs and a few back shops; even under the CRF 
construct, these back shop positions would remain at field units.  Given there would be 
no savings associated with manpower economies of scale at a CRF, the transportation 
costs of moving aircraft to a CRF out way the benefit given that the appropriate level of 
manpower exists at field units.  Although cost analysis does not support the relocation of 
HSCs to a CRF, it behooves field units to continuously analyze HSC cycle times and 
work first to establish consistent cycle times and secondly to reduce cycle times.  
AFSO21 methodology applied to the inspection process can facilitate cycle time 
improvement.    
2.4.3 AFSO21 & HSC/Maintenance Inspection Literature 
Since 2006, AFOS21 has been a well-known term that refers to the practice of 
continuous process improvement through the identification and elimination of waste 
within value streams.  Scheduled inspections are both financially and operationally 
costly.  Given the amount of time inspections historically consumed, scheduled 
inspections served as a perfect arena to locate and remove waste and subsequently 
improve processes.  Although process improvements within scheduled inspections are 
attractive targets to achieve substantial gains in efficiency, it is important to note “that 
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small changes total up to something big, and that is why Airmen at all levels are 
encouraged to look for efficiencies everywhere” (Scully, 2008).   
One area that has been reviewed many times is the number of manhour “burn 
rates” on an aircraft during scheduled inspections.  The burn rate described the number of 
manhours that are spent on an aircraft to complete maintenance requirements.  Somewhat 
opposite from what could be assumed, the higher the manhour burn rate, the better; but 
how can this be if the goal is efficiency?  The concept behind the burn rate is that higher 
burn rates in theory allows for maintenance inspections to get completed faster, which 
allows for the aircraft to retun to the flying inventory in less time.  Although the number 
one priority in maintence activity is safety, speed is the driving concept behind high 
velocity maintenace (HVM).  HVM sought to “emulate best practices that [air logistics 
center (ALC)] personnel observed at commercial maintenance operations run by [for 
profit airline] organizations”  (Adams, 2008). 
As ALCs began the transformation to HVM techniques, one of the most 
prominent changes made allowed for the inspection process to be designed around the 
mechanics.  This resulted in significantly decreased time wasted on set up and break 
down, and wandering around looking for parts.  “Under HVM the tools, materials and 
information [is] preassembled and presented to the mechanic in a kit at the point of use – 
the aircraft” (Adams, 2008).  The point of use technique employed under the HVM 
construct served as a strong countermeasure against the wasted time associated with 
waiting in line for parts and/or wandering looking for tools.  This countermeasure was 
developed through the completion of the Eight-Step Problem Solving process.   
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Interestingly, in each article that centered on process improvements and/or 
AFSO21, a common caveat was introduced.  Nearly without exception, each article 
articulated a caution that the improvements required to support the maintenance demands 
of today and tomorrow would take time to achieve.  Furthermore, AFSO21 methodology 
was to become part of every organization for the duration.  The continued emphasis on 
AFSO21 methodology is apparent and fortunately, is welcomed by most.  The 
importance of this emphasis goes far beyond its acceptance, however.  In order to achieve 
long-standing success, the emphasis must be required.  “Building initiative at the grass 
roots level enables a firm to achieve strategic consensus, but it is not possible without 
sustained effort”  (Olson & Aase, 2002). 
2.5 Literature Review Summary 
 The literature review presented was sub-sectioned to segregate material reviewed 
in support of further development of NFIAP, from literature associated with workforce 
development in lean operations.  Literature reviewed to support the importance of NFIAP 
development was presented first, followed by literature to support workforce 
development in lean operations.  The literature studied prepared the researchers to 
conduct an analysis to determine the validity of the thesis.  The researchers found there 
was an abundance of information to support the development of NFIAP, as well as 
publications relevant to workforce development in lean operations. 
 We have not included literature specifically related to the Billion Dollars for 
Buffalo.  The researchers found information on this investment initiative was better 
located in Chapter Four.  Additionally, the researchers elected not to focus on previous 
proposals from other government agencies to develop NFIAP, which did not come to 
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fruition.  These examples include the presence of the Federal Bureau of Investigation 
(FBI), and Customs and Border Patrol (CBP) assets, etc.  The researchers elected to 
exclude these instances of previous NFIAP development because the addition of these 
government agencies would not likely result in additional cluster growth within industrial 
business markets.   
 This chapter lays the foundation for further investigation of economic 
development centered on NFIAP, and for consideration of targeted workforce 
development emphasizing lean operations principles and practices. 
 In the next chapter, we will introduce the framework for the research analysis the 
researchers employed.  
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3.0 Research Methodology 
 The research conducted to explore this thesis focused on the examination of a 
Plattsburgh case study and primary research completed via a rapid improvement event on 
HSC aircraft inspections.  The researchers examined the Plattsburgh case study to 
observe: (1) the similarities as well as differences with NFIAP, (2) the agencies involved 
with the redevelopment as well as their organizational design, and (3) lessons learned 
from the Plattsburgh redevelopment process.  After review of the research on the 
Plattsburgh case study, the researchers will discuss the results of a rapid improvement 
event on HSC aircraft inspections.  The purpose of the rapid improvement event is to 
evaluate a process with aircraft mechanics involved with and responsible for the process.  
Through evaluation of the HSC process, and educating the aircraft mechanics on lean 
operations, the rapid improvement event will result in the reduction of wide-ranging HSC 
completion times as well as an overall decrease in the time required to complete an HSC 
inspection.  
3.1 Introduction and Re-statement of the Problem 
 The literature reviewed for this study proved to be vast and current, which greatly 
benefitted this thesis.  As mentioned in the limitations section in Chapter One however, 
there were two overarching limitations associated with the literature, and both applied to 
the discussion related to the NFIAP.  Firstly, the reports associated with the strategic 
direction and uses of the Billion Dollars for Buffalo are current as of February 2013.  
Given the nature of this of this capital infusion however committee meetings are 
continuous; consequently subsequent reports will be published and may undermine the 
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position of the researchers.  Secondly, while the resources used for research to support 
the NFIAP discussion are scientific in nature; with one exception they are limited to 
local, region and federal government reports.   
Proposals from area study/advisory committees on the best allocation of the 
billion dollars for WNY economic development do not include the use of current 
critical infrastructure, specifically the Niagara Falls International Airport (NFIAP).  
In fact, NFIAP did not receive a single mention in the Billion Dollars for Buffalo 
proposals.  Furthermore, although various plans acknowledged the need for a better 
educated workforce, there was no mention of educating the workforce on operations 
management or lean operations; instead the focus of development is on technical 
expertise only.  The lack of interest in NFIAP and workforce development in lean 
operations are most certainly problematic; we will offer a position to facilitate further 
discussion and subsequent action to ensure both NFIAP and the regional workforce are 
properly developed.      
3.2 Framework for Analysis 
 This thesis includes two significant components, which contribute to the overall 
objective of strategic industrial growth in WNY.  Therefore, the framework for analysis 
must include these two areas; however there are other components that should be 
considered to conduct a thorough review and validation of this study. 
 Figure 8 visually categorizes integral and reoccurring themes of this study into 
inputs, processes and outputs.  The inputs are represented in blue; institutional and 
organizational relationships, burning platform for change and location.  The two 
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arguments of the researchers are represented in yellow; NFIAP development and 
workforce development in lean operations.  These processes are analyzed via use of a 
case study and action research design respectively.  As a result of the inputs and 
processes, the overall objective (output) is represented in green; strategic WNY industrial 
growth. 
 Before moving forward, it is important to articulate the meaning of the burning 
platform for change input.  The researchers believe the combination of: population 
decline, decreased employment opportunity, heavy reliance on United States Air Force 
assets at NFIAP, and the opportunity to attract investment to develop a competitive 
manufacturing/industrial sector, constitute the burning platform for change.  This burning 
platform will fuel the effort required to employ the recommendations of the researchers.        
 
 
 
Figure 8. Framework for Analysis Diagram.  
Note: Blue (inputs), yellow (processes of focus) and green (outputs). 
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3.3 Research Design 
3.3.1 Research Design for Development of NFIAP 
 The research design for the development of NFIAP is a case study approach 
focusing on the Plattsburgh airfield.  This design required intense study of economic 
historical and forecast reports from local and state agencies.  The reports offered an 
abundance of information related to demographic changes, industry fluctuations, regional 
economic strengths and threats.  Some of these reports also compared local trends with 
state-wide and national trends.  This information was obtained from government 
websites.   
The researchers decided to limit research on local and state reports to ensure 
information presented was relevant to NFIAP.  Airfield redevelopment/expansion is not 
new and may become more in the forefront as the U.S. Government forecasts future 
BRAC commissions initiating as early as 2015. Despite the opportunity to further 
research airfield redevelopment, the researchers determined sufficient levels of 
information was available to explore discussion within the scope of this study.  The 
researchers sought to determine if there were any near-identical examples to offer an 
opportunity to compare and contrast to NFIAP.   Indeed such an example existed and as a 
result, this study had the unique opportunity to thoroughly review the redevelopment and 
expansion of Plattsburgh Air Force Base.  The case study on Plattsburgh offered an 
immense level of insight on the setbacks and ultimate successes of the corporation 
responsible for airfield development.  The best source of information was contained in a 
chronicle that included the entire process of revitalization.  This case study included 
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details behind the politics, technical engineering requirements, environmental abatement, 
and lessons learned.  The Plattsburgh case study offered the researchers as 
comprehensive and historical review.   
Researchers did not accomplish interviews with Plattsburgh subject matter experts 
however credible and exhaustive interviews were included in the case study.  The 
researchers noted the interview techniques appeared to allow subjects to recollect 
personalities and processes critical to the success of Plattsburgh’s airfield redevelopment.  
The subjects appeared to honestly recant their overall experience.  On a number of 
occasions, comments from key players were in disagreement and lessons learned seemed 
credible as there was no quick fix to the complicated process of redevelopment. 
The researchers reviewed information in accordance with the framework of 
analysis.  Figure 9 displays how the framework applied to NFIAP development.   
 Figure 9. NFIAP Development Framework for Analysis Diagram.  
Note: Blue (inputs), yellow (processes of focus) and green (outputs). 
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3.3.2 Research Design for Workforce Development in Lean Operations 
Researched conducted on workforce development in lean operations aligned with 
an action research design.  Rather than theoretically discuss the benefits and rapid return 
on investment when a workforce is educated on lean tools, the researchers included 
analysis of a firsthand project where highly skilled aircraft mechanics were educated on 
lean tools.  The involvement and direct observation allowed for a robust research 
opportunity.  Figure 10 elaborates how the framework for analysis guided the 
considerations of the researchers. 
 
 
 
 
Figure 10. Workforce Development in Lean Operations Framework for Analysis. 
Diagram Note: Blue (inputs), yellow (processes of focus) and green (outputs). 
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3.4 Case Study Selection 
3.4.1 Case Study for NFIAP Development 
 As previously mentioned, numerous reports were utilized to fully comprehend the 
demographic, economic and industry trends applicable to NFIAP.  These reports assisted 
with understanding the strategic value and upside development potential of NFIAP.  
Furthermore, one case study was greatly studied to allow for compare and contrast 
opportunities.  The Plattsburgh Air Force Base case study was utilized due to the 
numerous similarities with NFIAP.    
3.4.2 Workforce Development in Lean Operations 
The sample selection included HSCs completed from December 2010 – 
December 2011.  Although Part II information on HSCs was available prior to that point, 
a new work card deck for HSC inspections was published in December 2010.  Before 
continuing further, it is important we briefly describe work card decks and the Part II 
report.  Work card decks (commonly called work cards or work decks) refer to the list of 
specific maintenance requirements applied to an aircraft inspection.  Each work card 
states the required maintenance activity and the approximate time to complete under ideal 
conditions, assuming zero process flaws.  The Part II report provides a history of 
performance metrics related to maintenance activity, inspections, and flying sortie 
completion.  The Part II provides details to formulate trends related to maintenance 
discrepancies.  The significant change in work cards in December 2010 resulted in a 
complete change in HSC inspection requirements; in fact an increase from 150 work 
cards to over 350 work cards.  Based on Figure 17, there were five HSCs between 
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December 2011 and April 2012.  Although due to limitations of the research team 
analysis of HSCs discontinued in early 2012, Part II performance indicators continue to 
be used by the aircraft mechanics to determine performance output.   
Our investigation focused on one rapid improvement event in which lean tools 
were applied to problems with HSC delayed/deferred maintenance as well as HSC work 
card flow.  This rapid improvement event was facilitated via collaboration with Buffalo 
State College and the 914th Airlift personnel.  Professor Howard Payne served as the 
Buffalo State College facilitator and this rapid improvement event allowed for Buffalo 
State College to customize Industrial Technology courses for Air Force Reserve 
maintenance personnel.  The Buffalo State College and 914th Airlift Wing collaboration 
allowed Air Force Reserve personnel to apply lean operations practices to a real world 
project.  Airmen participating in this rapid improvement event were able to use real world 
challenges and results of successfully applied countermeasures to complete 
undergraduate courses.       
Root cause analysis conducted during the rapid improvement event identified 
main causal factors, which are highlighted in Figure 24 and Figure 25.  Future process 
improvement teams and/or aircraft mechanics should use the enclosed research as a 
starting point for future process improvement actions. The data from this case study will 
be evaluated to determine whether workforce development in lean operations provides a 
rapid return on investment. It is our position workforce development in lean operations is 
equally important to a technically skilled workforce.       
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3.5 Validity of Data 
3.5.1 Validity of Data for NFIAP Development 
 The majority of the data and information used in the NFIAP development 
discussion came from government departments.  These departments are not free from 
politics, however the published products seemed reasonable and in line with national 
trends and private sector industry analysis.  Additionally, the case study published on the 
redevelopment of Plattsburgh’s airfield also appeared well-documented and reliable.  The 
author of Flying High Again, Marian Calabro, was the founder and president of a 
publishing firm dedicated to the production of history books.  
3.5.2 Validity of Data for Workforce Development in Lean Operations 
 The data presented from the Part II reports received quality control reviews.  The 
maintenance plans and scheduling office was responsible for not only the review and 
validation of the data, but the re-distribution of the Part II in the event errors were 
identified.  Furthermore, information published through the plans and scheduling office 
was sent to headquarters for external review and subject to internal quality assurance 
evaluations through the Quality Assurance Office. 
3.6 Originality of Data 
3.6.1 Originality of NFIAP Development Data 
 The originality of the information and findings related to NFIAP development are 
not original.  The execution of expansion would be dependent on the development/ 
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expansion team.  Although the personality/style of the team would be original, the 
planning, process and preferred method of expansion would not be original. 
3.6.2 Originality of Workforce Development in Lean Operations Data 
 The data presented in the HSC project, is specific to Niagara Falls Air Reserve 
Station.  Although HSCs are accomplished on every airframe in the Air Force inventory, 
the factors and elements presented during each HSC, ranging from personnel availability 
to weather, resulted in unique outcomes specific to this installation. 
3.7 Limitations of the Study 
3.7.1 Limitations of the NFIAP Development 
 The findings in this study could be widely applied to general aviation airfield 
redevelopment specifically regarding diversification of industries surrounding an airfield.  
As mentioned earlier in this study however, NFIAP is transitioning to more passenger 
services.  This aspect of airfield redevelopment would be fairly limited.  In order to 
support passenger services, an airfield must have significant levels of lodging, rental car, 
food/beverage establishment, and retail options.  Additionally, runways need to be over a 
certain length (5,000 feet and longer), not to mention the location of the airfield must 
serve as a destination or tourist draw.  Most airfields do not have these characteristics; 
therefore the passenger service information included in this study will not widely apply.    
3.7.2 Limitations of the Workforce Development in Lean Operations  
This research identified the need for additional data collection; not all data 
captured offered the granularity required to analyze the root causes behind excessive 
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delayed/deferred maintenance and the work card flow.  Therefore, the creation of internal 
tracking products were recommended to the maintenance group to capture data not 
otherwise tracked by the plans and scheduling office.   
Additionally, the scope of the HSC workforce development project was narrow.  
However, we believe the concept of the lean operations framework could be generalized 
to have more universal applicability.  Figure 23 adjusts the framework to articulate 
recommended changes to allow for wider applicability. 
 
 
 
 
 
Figure 11. Workforce Development in Lean Operations Framework for Analysis Diagram. 
Note: Blue (inputs), yellow (processes of focus) and green (outputs). This framework was 
adapted to reflect an application beyond the HSC project. AFSO21=Air Force Smart 
Operations 21st Century, AME=Association for Manufacturing Excellence, 
ASQ=American Society for Quality, HSC=home station check, SME=Society of 
Manufacturing Engineers. 
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3.8 Chapter Summary 
This chapter covered the methodology utilized to properly research the two 
positions of the researchers in order to accomplish strategic WNY industrial growth: (1) 
development of NFIAP and (2) workforce development in lean operations.  The 
researchers leveraged demographic, economic, and industry reports published by various 
local and state government departments in order to understand the value of NFIAP 
development.  Additionally, a case study on Plattsburgh Air Force Base presented 
instrumental insight on the process of airfield development.   
The case study and action research designs applied to the arguments presented by 
the researchers.  Furthermore, the project associated with workforce development in lean 
operations offered the opportunity to directly observe the result of educating aircraft 
mechanics on lean tools.  This observation opportunity came in the form of a project to 
improve HSC inspection times through employing the Eight-Step Problem Solving 
Process for two problematic areas of the HSC.  
In Chapter Four, we will present our case study of Plattsburgh and our analysis of 
the HSC rapid improvement event at Niagara Falls Air Reserve Station (NFARS).
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4.0 Presentation and Analysis of Findings 
 Proposals from area study/advisory committees on the best allocation of the 
billion dollars for WNY economic development do not include the use of current 
critical infrastructure, specifically the Niagara Falls International Airport (NFIAP).  
In fact, NFIAP did not receive a single mention in the Billion Dollars for Buffalo 
proposals.  Furthermore, although various plans acknowledged the need for a better 
educated workforce, there was no mention of educating the workforce on operations 
management or lean operations; instead the focus of development is on technical 
expertise only.  The lack of interest in NFIAP and workforce development in lean 
operations are most certainly problematic; we will offer a position to facilitate further 
discussion and subsequent action to ensure both NFIAP and the regional workforce are 
properly developed.      
This study evaluates the criticality of two key components; NFIAP development 
and workforce development in lean operations.  In order to present this information in a 
smooth fashion, the chapters in this study will be sub-sectioned to ensure continuity and 
symmetry in the discussion.  This technique was employed to allow for consistent 
progression throughout the paper, from the introduction through the conclusion.     
4.1 Presentation and Analysis of NFIAP Development 
 Based on the economic and industry reports for New York State, NFIAP is a 
critical asset, with tremendous development potential.  The redevelopment case study on 
Plattsburgh Air Force Base also offered immense insight on the development process of 
an airfield.  Additionally, the presentations and reports published by government offices 
and agencies involved with the Billion Dollars for Buffalo initiative were examined to 
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Quality Description NFIAP Plattsburgh 
Quality Related to Base Realignment and Closure (BRAC) 
Airport/Airfield Operates Via Joint Use Agreement Between Civilian and Military Agencies X
Area Labor Population is Department of Defense (Military) Dependent X X
Desire to Diversify Employer Base Prior to BRAC Commission(s) UNK
Marketing Pitfalls X X
Military Presence was in Mission Saturated Markets* X X
Subjected to Multiple BRAC Rounds X X
Quality Related to Trade/Industry Potential
Close Proximity to Major Canadian Metropolitan Area (Toronto and Montreal) X X
Dedicated Entity to Market Airport/Airfield** X
International Access to Canada X X
Major Tourist Destination X
Significant Development Potential On/Near Airport/Airfield X X
*Multiple military installations with the same combat capability in close proximity
**To focus on long range, diversification, and marketing initiatives
Comparison Matrix of Niagara Falls International Airport (NFIAP) and Plattsburgh Airfield
understand whether NFIAP was a piece of the strategic investment plan for WNY.  The 
researchers identified two significant areas through this analysis, which warrant 
additional research and monitoring: (1) the marketing for NFIAP is not effective, and (2) 
NFIAP would benefit from diversification of employers currently located at NFIAP.   
 There were several similarities between NFIAP and Plattsburgh; Table 5 lists the 
substantial qualities of NFIAP and Plattsburgh airfield.  The qualities in Table 5 emerged 
as key components, which shaped the current status of the NFIAP and Plattsburgh airfield 
and are important to understand.     
 
 
Of the resemblances between Plattsburgh Airfield and NFIAP listed in Table 5, 
three similarities stand out and materially support our position that NFIAP would greatly 
benefit from improved marketing and employer diversification: (1) the pattern of 
Table 5. Comparison Matrix of NFIAP and Plattsburgh Airfield. 
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previous/future rounds of base realignment and closure (BRAC), (2) marketing pitfalls 
and successes related to each airport/airfield, (3) development potential given the 
geographic location and available acreage.  The following sections evaluate each of these 
similarities and provides a direct comparison between Plattsburgh Airfield and NFIAP.       
 As inferred by former Assemblyman Chris Ortloff (R-NY), Plattsburgh Air Force 
Base lacked a marketing effort to successfully overcome the very political BRAC 
process.  It appears NFIAP’s marketing is falling into the same pattern.  Military 
officials, local/regional economies and government representatives would not normally 
volunteer a military installation for downsizing or closing, therefore the BRAC 
committee and process was designed to be independent and a-political (Calabro, 2008).  
The BRAC process basically: includes an initial list of bases to target, reviews and 
researches the initial installation list based on standard criteria, and a final 
recommendation is made to the President via a BRAC commissioners’ vote of which 
bases to close/downsize.  Plattsburgh Air Force Base was subjected to two rounds of 
BRAC, in 1991 and 1993.  Although Plattsburgh had the strongest military capability, 
strategic military contributions, and capacity to expand operations, in 1993 Plattsburgh 
Air Force Base failed to defend itself from closure.  As stated by Herb Carpenter, a 
community leader actively engaged in Plattsburgh’s defense and subsequent 
redevelopment “there was no question…the closure rate would escalate because [the 
government] had not accrued sufficient savings” (Calabro, 2008, p. 24).  Furthermore, 
Carpenter noted Plattsburgh was compared to the nearby installation of Griffis Air Force 
Base during the 1991 BRAC review.  Given similarly configured Air Force Bases within 
close proximity (Plattsburgh and Griffis), Plattsburgh personnel and community members 
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had a premonition of the 1993 BRAC results.  Incidentally, both Plattsburgh and Griffis 
were closed/downsized at the conclusion of the 1993 BRAC commission.     
 Like Plattsburgh, Niagara Falls Air Reserve Station (NFARS) was on multiple 
initial BRAC lists: in 1995 and 2005.  Similar to Plattsburgh, NFARS military capability 
contributions and expansion capacity are stronger than comparable bases.  Identical to 
Plattsburgh, the federal government’s desire to downsize military installations is present 
and worse, the fiscal environment today unequivocally demands reductions in 
Department of Defense expenditures.  Furthermore, within 215 miles there are three Air 
Force Reserve C-130 units and within 315 miles there are three Air National Guard C-
130 units.  Similar to Plattsburgh, the regional market saturation of similar airframes 
exceeds the forecasted demand to meet military contingencies, stateside or abroad.  We 
believe there is a very likely chance NFARS will be on future initial BRAC lists; a 
BRAC commission is forecasted in 2015 based on the 2005 BRAC law.  At a minimum, 
BRAC commissions will convene every eight years following 2015.  We also believe 
proper marketing can improve the long term viability of both NFARS and NFIAP.          
 Ultimately, poor marketing led to the demise of Plattsburgh Air Force Base, but 
successful marketing facilitated Plattsburgh Airfield’s remarkable redevelopment and 
subsequent growth.  In fact since 2005, Plattsburgh has risen up through the ranks of the 
Top 10 Micro American (North and South) cities of the future (Walls, 2013).  In 2013 
Plattsburgh was ranked fourth for micro American city of the future in economic 
potential and ranked ninth for human resources.   
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Figure 12.  Top 10 Micro American Cities of the Future 2013/14. Note: Extracted from 
American Cities of the Future 2013/14 Winners, p. 40. 
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During the 1993 BRAC commission Plattsburgh developed their defensive course 
of action with two critical flaws: (1) Team Plattsburgh assumed BRAC was a logically 
based, fact-driven process, (2) they did not allocate resources to properly prepare for the 
nationally televised Plattsburgh presentation and lacked an “…outside set of eyes” to best 
market the installation (Calabro, 2008, p. 31).  Consequently Plattsburgh Air Force Base 
was closed entirely.  Interestingly, many community leaders felt it imperative to design a 
strategic plan for Plattsburgh’s Airfield well before the 1991 BRAC commission.  These 
leaders however were chastised for attempting to design a strategic airfield plan that 
would decrease the dependence on the United States Air Force.  “…To plan for closure 
could lead to closure.  Washington, the Pentagon, could read the paper and say 
[Plattsburgh is] prepared for closure, so let’s put them on [the BRAC list] next” (Calabro, 
2008, p. 24).  This approach however is contrary to the appropriate course of action.  
According to Thomas Rumora, a React USA consultant and advisor to communities 
faced with BRAC closure, the fear to become less dependent on employment from the 
Department of Defense is common.  Rumora relates the BRAC commission to a card 
game.  Rumora stresses communities “…are not in control of the hand….the hand is 
being played by others” (Calabro, 2008, p. 32).           
The marketing pitfalls of Plattsburgh directly relate to NFIAP, although not 
specifically in the context of BRAC.  Numerous government agency reports cite NFIAP 
as a valuable resource with growth potential, with superior logistics capability and 
strategic proximity to the Canadian border.  Additionally, Niagara Falls is the top tourist 
attraction in WNY.  This begs the questions: (1) why was there an absence of NFIAP in 
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the Billion Dollars for Buffalo reports and (2) why, despite numerous positive attributes, 
is there an abundance of available and underutilized real estate on or adjacent to NFIAP?   
We believe NFIAP was left out of the Billion Dollars for Buffalo reports because: 
(1) potential paranoia on whether diversification may invite future BRAC closure/ 
downsizing and (2) area/regional economic development and stakeholder entities 
assumed State-level committees were aware of the value/criticality of NFIAP to the 
region’s economy.  There is a near-identical correlation between Plattsburgh’s failed 
marketing and the marketing attempts of NFIAP.  If State committees do not recognize 
the value of NFIAP, it is absurd to estimate future BRAC commissions will recognize 
NFIAP’s significance.  The marketing to expand NFIAP is currently handled by Niagara 
Falls International Airport Stakeholders Group.  This group however is comprised of 
already existing government offices and business leaders with significant primary 
responsibilities.  Perhaps the subject matter expertise of the Niagara Falls International 
Airport Stakeholders Group should be coupled with an outside perspective dedicated to 
the expansion and marketing of NFIAP.    
In 1993, the budget for the Plattsburgh Inter-municipal Development Council in 
1993 (transitioned into Plattsburgh Airfield Redevelopment Corporation in 1995) was 
$1.4 million dollars.  This budget included the salaries of 14 personnel, marketing 
materials and associated business costs; specific line-item budgets were not available for 
comparison.  Based on a Consumer Price Index (CPI) inflation calendar with a 2.5% 
average increase, this equates to a $2.5 million dollars a year.  Like Plattsburgh, an entity 
formed to expand NFIAP would not be an indefinite corporation.  Based on Plattsburgh’s 
performance, it is reasonable to estimate a dedicated NFIAP expansion agency would 
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Year Annual Amount ($)                   
2013 2,500,000
2014 2,562,500
2015 2,626,563
2016 2,692,227
2017 2,759,532
2018 2,828,521
2019 2,899,234
2020 2,971,714
2021 3,046,007
2022 3,122,157
Total 28,008,454
Projected Cost to Effectively Market NFIAP Expansion*
*Based on an initial budget of $1.4M in 1993 for Plattsburgh Inter-
municipal Development Council and an average CPI of 2.5%
exist for 10 years; Table 6 details our projected annual costs to operate a dedicated 
agency.  
  
   
 
 
 
 
 
 
 
 
 
 
 
It is unreasonable to expect already dedicated agencies become derelict in their 
primary duties and effectively promote/market an expansion of NFIAP.  A cost of $2.5 
million dollars a year (adjusted for CPI increases) is a reasonable expense given the 
benefits of a more diversified employment base in/adjacent to NFIAP.  In comparison, 
New York State and Erie County will contribute $6.5 million dollars and $4.9 million 
dollars respectively and annually for 10 years to support the Buffalo Bills stadium 
improvements (New York State Public Authorities Control Board, 2013).   “…the 
Buffalo Bills account for hundreds of millions of dollars in economic impact as well as 
Table 6. Projected Cost to Effectively Market NFIAP Expansion. 
 
M=million, CPI=Consumer Price Index. 
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hundreds of jobs” (Cuomo, December 2012b).  NFIAP similarly accounts for an 
economic impact of over $220 million dollars annually and employs over 2,000 
personnel today!  The economic impact of a NFIAP expansion would be even greater 
given the development potential of the available real estate adjacent to/near NFIAP.   
In addition to the 216-acre shovel ready site adjacent to NFIAP in Figure 2, there 
are empty hangars and empty industrial buildings on the airfield equal to about 150,000 
square feet in available space.  Furthermore, there is more vacant real estate within a 5-
mile radius to support industry cluster growth.  Table 7 outlines the available sites within 
approximately five miles from NFIAP (Niagara County Center for Economic 
Development, 2013).  The majority of the sites are for industrial use.  In comparison, 
there are nearly 1,200 acres available for development/ redevelopment, approximately 
one third the acreage redeveloped at Plattsburgh Airfield.   
The sites listed in Table 7 are visually displayed in Figure 13.  This map shows 
the approximate location for the available properties listed in Table 7.  The site numbers 
in Figure 13 correlate to the “Site #” column in Table 7.  We believe NFIAP has as much 
development potential as Plattsburgh Airfield.  NFIAP is strategically positioned near 
Canadian boards and has excellent access to highway and rail transportation.  
Furthermore, there is ample available real estate to incubate industrial/manufacturing 
business clusters.  It is imperative attention is given immediately to the 
development/expansion of NFIAP.  An increase in manufacturing, warehousing, 
transportation and passenger services would propel the opportunity for more growth.      
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Site # Address City ZIP Type Acres Building Type*
Nearest 
Commercial 
Airport
1 6311 Inducon Corporate Drive Sanborn 14132 Industrial 56 Industrial NFIAP
2 8757 Lockport Rd Niagara Falls 14304 Greenfield 217 Industrial/Commercial NFIAP
3 8515 Lockport Road Niagara 14304 Industrial 16.6 LI-Light Industrial NFIAP
4 Walmore Road  Wheatfield 14304 Industrial 25.5 M 2 Industrial NFIAP
5 Packard Road Niagara 14305 Industrial 32.1 HI-Heavy Industrial NFIAP
6 7510 Porter Road Town of Niagara 14304 Warehouse 72.3 PID Planned Industrial NFIAP
7 4861 Packard Road Niagara Falls 14304 Industrial 53.4 M-2 NFIAP
8 Walmore Road  Wheatfield 14304 Industrial 25.8 M2 Industrial NFIAP
9 2221 Niagara Falls Boulevard Wheatfield 14304 Industrial 93.8 M2 Industrial NFIAP
10 6600 Walmore Avenue Wheatfield 14304 Industrial 15.1 M2 Industrial NFIAP
11 Haseley Drive Niagara 14304 Industrial 10.3 HI-Heavy Industrial NFIAP
12 Tuscorora Road Niagara 14305 Industrial 127.1 HI-Heavy Industrial NFIAP
13 Tuscarora Road Niagara 14305 Industrial 46.7 HI-Heavy Industrial NFIAP
14 9400 Porter Road Niagara 14304 Industrial 18.8 LI-Light Industrial NFIAP
15 Inducon Corporate Drive Wheatfield 14132 Industrial 3 M1 Industrial NFIAP
16 Lockport Road Wheatfield 14132 Industrial 2.9 M1 Industrial NFIAP
17 Inducon Corporate Drive Wheatfield 14132 Industrial 42.6 M1 Industrial NFIAP
18 Inducon Corporate Drive Wheatfield 14132 Industrial 17.9 M1 Industrial NFIAP
19 Inducon Corporate Drive Wheatfield 14132 Industrial 24.1 M1 Industrial NFIAP
20 Liberty Drive Wheatfield 14304 Industrial 151.4 M1 Industrial NFIAP
21 Porter Road wst of 98th Street Niagara Falls 14304 Commercial 55.85 Not Available NFIAP
22 4255 Witmer Road Niagara 14305 Brownfield 2.2 Not Available NFIAP
23 5500 Rountree (AKA 2900 Service Rd)Niagara Falls 14304 Industrial 7.18 Not Available NFIAP
24 6311 Inducon Corporate Drive Sanborn 14132 Greenfield 50 Not Available NFIAP
25 1501 College Avenue Niagara Falls 14305 Brownfield 19 Heavy Industrial NFIAP
Total Acres 1187
Available Property Within Five Miles of Niagara Falls Air Reserve Station (NFIAP)
*Information queried/retrieved from Niagara County Center for Economic 
Development.  Some information was not available. Shaded areas reflect like-
property types.
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 Figure 13. Map of Available Property Within Five Miles of NFIAP.   
Note: Locations extracted from source cited in Table 7. Original Map Source: Google Maps. 
STRATEGIC WNY INDUSTRIAL GROWTH 
  
73 
 
  
From June 2012 – February 2013, three highly visible presentations/reports 
related to the Billion Dollars for Buffalo investment initiative were published to advertise 
the strategic interests from various stakeholders in WNY economic development; not one 
of these presentations/reports included NFIAP as an asset connected to future investment 
plans.  The absence of the mere mention of NFIAP seemed unusual and resulted in 
unverifiable questions as to why NFIAP was left out entirely.  We do not believe the 
absence of NFIAP was due to political (or lack thereof) influence and/or interest.  Based 
on comparison to Plattsburgh Airfield, it appears likely NFIAP was overlooked due to 
ineffective marketing.  
 Furthermore, NFIAP expansion/development is critical to the economic health of 
Niagara County.  As conveyed in Table 3, the military is the catalyst for the 
overwhelming majority of employment.  Although there have been recent increases in 
passenger travel services at NFIAP, the impact is negligible with regard to new 
employment. Additionally, the lack of employer diversity at NFIAP results in exponential 
vulnerability if NFARS is closed/downsized by future BRAC commissions.   
Plattsburgh was forecasted to take 25 years to recover from BRAC closure; to 
Plattsburgh’s credit, they achieved stable redevelopment in 10 years.  We noted 
Plattsburgh’s success was in large part due to the focused determination of a corporation 
created solely for the redevelopment of Plattsburgh Air Force Base.  The singular defined 
mission of PARC coupled with strong determination delivered superior redevelopment 
results.  We determined efforts to diversify NFIAP’s employer base through development 
would promote regional stability regardless of BRAC outcomes or Department of 
Defense programmatic changes and is imperative to the economic stability in the region.   
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It is clear at this time; NFTA would struggle to afford airfield operation costs at 
NFIAP if the Joint Use Agreement with the U.S. Government failed to exist.  We assess 
NFIAP development would be impaired if efforts were not given a similar level of focus 
compared to Plattsburgh Airfield redevelopment.  
4.2 Presentation and Analysis of Workforce Development in Lean Operations  
The case study related to workforce development in lean operations involved 
collaboration with Buffalo State College and the 914th Airlift personnel.  Professor 
Howard Payne served as the Buffalo State College co-facilitator of a rapid improvement 
event.  Professor Howard Payne instructed Total Quality Management (TQM) 
fundamentals, which were aligned with AFSO21 methodology.  TQM key elements of 
management, customer focus, entire work force, continuous improvement, supply 
partnerships and performance measures were the foundation of the course and were 
expressed in the final project against the corresponding step associated with the AFSO21 
Eight-Step Problem Solving Process.  The final project was delivered in the form of an 
A3 and covered the eight steps of: (1) clarify and validate the problem, (2) break down 
the performance gaps, (3) set improvement target, (4) determine root cause, (5) develop 
counter measures, (6) see countermeasures through, (7) confirm results, and (8) 
standardize successful processes.  Professor Howard Payne facilitated the first five steps 
of the rapid improvement event.    
This rapid improvement event allowed for Buffalo State College to customize 
Industrial Technology courses for Air Force Reserve maintenance personnel.  The 
Buffalo State College and 914th Airlift Wing collaboration allowed Air Force Reserve 
personnel to apply lean operations practices to a real world project in the form of a home 
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station check (HSC) inspection.  Airmen participating in this rapid improvement event 
were able to use real world challenges and results of successfully applied 
countermeasures to complete an undergraduate course.       
In fiscal year (FY) 2012, HSCs were completed on average in 18.2 days at 
Niagara Falls Air Reserve Station.  Although the 18.2 days did not meet the five day 
standard, it was the variation of completion times that (arguably) negatively impacted the 
organization the most.  We will fully analyze the drivers behind the extensive variation in 
completion times.  Although the researchers expected the drivers behind the completion 
time deviation to vary widely, a significant number of the delays were correlated to areas 
of waste; overproduction related to delayed/deferred maintenance and unnecessary 
waiting related to substandard work card flow.      
Our analysis of workforce development in lean operations concluded there can be 
a rapid return on investment.  As described in Chapter Three, this research design 
allowed for the researchers to observe the results after a group of skilled aircraft 
mechanics participated in a three day rapid improvement event, which targeted the HSC 
inspection.  During the period of direct observation by the researchers the aircraft 
mechanic team was able to reduce HSC times as shown in Figure 28.  With the exception 
of one month, HSC durations ranged from 7-24 days, but more importantly the level of 
variation significantly decreased.  The reduction in HSC duration allowed for increased 
aircraft availability, which positively impacted training and readiness for the airlift wings 
present at Niagara Falls Air Reserve Station. 
 It should be noted, the group of aircraft mechanics did not have an organic lean 
expert inside their organization.   Therefore, the majority of the lean tools they learned 
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and employed came as a result of the HSC rapid improvement event over the course of 
three days.  Given the duration of the improvements in HSC duration noted in Figure 28, 
the probability of the ability of this maintenance group to maintain and/or improve the 
current performance seems favorable.    
Aircraft availability is monitored to gauge whether operational and/or training 
obligations can be met.  Scheduled maintenance consumes nearly 17% of calendar days 
over six years; that 17% equates to approximately 365-days that the aircraft is not 
available.  Scheduled maintenance is defined as required inspections that occur (1) after a 
set number of flying hours or (2) based on a frequency of calendar days.  Three main 
inspections are; programmed depot maintenance (PDM), isochronal (ISO) maintenance, 
and HSCs.  The Office of the Secretary of Defense directs the Air Force to continue to 
support high levels of operations where “specific nature, locations, duration and intensity 
[are] unknown” (Tripp, McGarvey, Van Roo, Masters, & Sollinger, 2010, p. xi ).  With 
high operations tempos and fiscal constraints, it is imperative all logistics areas are 
evaluated to obtain greater levels of efficiency; this study sought to improve aircraft 
availability through decreased HSC cycle time.  This chapter will analyze the HSCs 
completed at Niagara Falls Air Reserve Station since December 2010 – December 2011. 
Two areas of waste were prominent in the HSC process significantly impairing 
aircraft availability.  Waste identified as: overproduction in the form of delayed/deferred 
maintenance and unnecessary waiting as the result of poor work card flow contributed to 
excessive home station check inspection completion times.  In order to address the two 
areas of waste, two teams were established.  Each team was assigned one area of waste to 
reduce. 
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This project focused on two processes with significant levels of waste.  Through 
the use of AFSO21 methodology, these areas of waste were identified through value 
stream mapping (VSM) the current state of the HSC process.  Analysis of the VSM 
highlighted substandard work card flow, which consistently resulted in lengthy wait times 
to accomplish maintenance activity in addition to routine re-work or re-accomplishment 
of work cards due to constant interruption during maintenance activity.  Additionally, 
overproduction (i.e., producing/accomplishing more than is required) was considerable 
during the HSC process.  Often hundreds of additional man-hours or wait times were 
added to an HSC to accomplish deferred/delayed maintenance requirements, which were 
in addition to the HSC work cards.  When extra hours resulted in an HSC exceeding a 30-
day cycle time, addition administrative reviews were required from Quality Assurance 
functions.  This further delayed HSC completion; which therein further impacted aircraft 
availability.   
AFSO21 utilizes the Eight-Step Problem Solving Method.  This method was 
applied to the areas of interest of substandard work card flow and delayed/deferred 
maintenance.  This approach allowed maintenance personnel to complete the four stage 
process of the Eight-Step Problem Solving Method known as Observe, Orient, Decide, 
Act (OODA).  Figure 14 is an excerpt from the AFSO21 Playbook, Volume B: 
Introduction to the Eight-Step OODA Loop AFSO Problem-Solving Process.  Figure 14 
details the specific questions considered during each step/phase of this problem solving 
process.  Through addressing the questions listed in Figure 14, this study demonstrated 
the ability to reduce HSC cycle times through the identification of waste as well as root 
cause analysis that highlighted the drivers behind the waste.   
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AFSO21 Eight-Step Problem Solving Process was the approach utilized in order 
to reduce HSC cycle time.  Two areas served as focal points for this project (1) 
deferred/delayed maintenance that occurs during the HSC (2) HSC look phase work card 
flow.  Figure 15 and Figure 16 represent the steps completed (steps 1-5 as of December 
2011) for each of the two areas listed above; note that each step of the Eight-Step process 
will be separately covered further in this discussion.  As previously reviewed Figure 14 
provides further detail and considerations within each step of the Eight-Step Problem 
Solving process. 
The Part II offered a tremendous amount of information and the rapid 
improvement event would have been next to impossible without the Part II.  The Part II 
provided data related to historical aircraft inspection performance, trend maintenance 
issues, number of days an aircraft is down for maintenance, and projected scheduled 
inspection maintenance activity.  The team used this information to review inspection 
progress, and forecast what additional personnel were needed to observe inspection 
activity.   
The following several figures and pages will describe the techniques specifically 
employed for the two areas of interest of this discussion as well as articulate the specific 
actions related to each step of the Eight-Step Problem Solving process. 
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Approval Information/Signatures AFSO21 Problem Solving Process 
OODA – Observe, Orient, Decide, & Act 
Eight-Step Problem Solving Process 
Team Members: 
4. Determine Root Cause  
a. What root cause analysis tools are necessary? 
- Why are these tools necessary? 
- What benefit will be gained by using them? 
- Who will need to be involved in the root cause 
analysis? 
-- 10 heads are better than one 
-- Remember “cultural” issues related to 
problem 
b. What is (are) the root cause(s) according to the tools? 
c. How will the root cause be addressed? 
d. Will addressing these address the performance gap? 
e. Can the problem be turned on or off by addressing the 
root cause? 
f. Does the root cause make sense if the 5 Whys are 
worked in reverse? 
- Working in reverse, say “therefore” between each 
of the “whys” 
 
TOOLS: 5 Whys, Brainstorming, Pareto, 
Affinity, Fishbone, Control Charts 
1. Clarify & Validate the Problem 
a. Does this problem, when solved, help meet needs 
identified by the organization? 
- Is it linked to the SA&D of organization? 
- Does it help satisfy customer needs (VOC)? 
b. Does this problem, when solved, address key issues 
identified during SWOT analysis? 
c. Has this problem been identified and directed by a Value 
Stream Map at the appropriate level? 
- What does the “Future State” need? 
- What resources have been identified to address 
this issue? 
d. What opportunities were identified or observed by the 
process or problem area “walk”? 
- Will addressing or improving these issues deliver 
results that relate to #a or #b? 
- Will addressing or improving this problem deliver 
the desired future state from #c? 
 
2. Break Down the Problem/Identify
 Performance Gaps 
a. Does the problem require more analysis or does 
leadership have enough information to execute a 
solution? 
- Is this simply a leadership directive? 
b. If more data is needed, how do we measure 
performance now? 
- What are the KPIs?  What is the performance gap? 
c. Does other “non-existent” data need to be gathered? 
d. What does the data indicate are the potential root 
causes? 
e. Does the data review indicate a bottleneck or 
3. Set Improvement Target  
a. Is the improvement target measurable?  Is it concrete?  
Is it challenging? 
b. Is the target “Output Oriented”? 
- What is the desired output? 
- Should be “things to achieve”; should avoid “things 
to do” 
-- Will be addressed by Action Plans (Step 5) 
c. The desired target should: 
- Do what?  By how much?  By when? 
d. If it is a Process Problem, what is the future state? 
- How will it be realized? 
 
6. See Countermeasures Through
  
a. Which philosophy best prescribes tools that address 
root cause(s)? 
b. Which tools best address root cause(s)? 
c. Which method for implementation fits the tool and 
improvement need? 
- Rapid Improvement Event? 
- Improvement Project? 
- Point Improvement or “Just Do It”? 
d. If RIE or Project, create “Charter” and communicate 
e. What training or education is needed?  By Whom? 
 
TOOLS: 6S & Visual Mgt, Standard Work, Cell 
5. Develop Countermeasures  
a. Develop potential countermeasures 
- Tools and philosophies from Lean, TOC, 6 Sigma 
and BPR as appropriate 
b. Select the most practical and effective countermeasures 
c. Build consensus with others by involving all 
stakeholders appropriately 
- Communicate, communicate, communicate 
d. Create clear and detailed action plan 
- B-SMART actions 
- Reference Facilitation Techniques as appropriate 
 
TOOLS: A3, Action Plans, Timelines, Financial 
Reporting Template 
 
7. Confirm Results & Process 
a. How are we performing relative to the Observe phase  
(Steps 1 & 2)? 
b. How are we performing relative to Step 3? 
c. How are we performing relative to Financial Reporting 
Template projections? 
d. If we are not meeting targets, do we need to return to 
Step 4? 
- Most problem solving “breakdowns” occur relative 
to improper root cause identification 
 
TOOLS: KPIs/Metrics, Performance Mgt, 
SA&D, Standard Work, Audit 
8. Standardize Successful Processes
  
a. What is needed to Standardize Improvements? 
- Tech Order changes? 
- Air Force Instruction changes? 
- Official Instruction changes? 
b. How should improvements and lessons learned be 
communicated? 
- CPI Mgt Tool 
- Key meetings? 
c. Were other opportunities or problems identified by the 
Problem Solving Process? 
- Restart OODA Loop 
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Figure 15.  Eight-Step Problem Solving Process for HSC Delayed/Defered. 
Note: Blocks 1-5 were accomplished over a three day rapid improvement event.  
STRATEGIC WNY INDUSTRIAL GROWTH 
  
81 
 
  
 
 
 The research for this project is structured as a performance review of maintenance 
activity.  The data utilized is published through the Plans and Scheduling office within 
the Maintenance Operations Flight.  This office is responsible for the collection, 
validation and distribution of maintenance activity metrics; these metrics assist the 
organization in trending maintenance performance.  This data is published once a month, 
and in most cases provides a side-by-side comparison to the previous month.  In some 
cases a comparison of the same period from the previous fiscal year is also illustrated.  
This information is published in what is called the “Part II.”  Information covered in a 
Part II report published in December, covers metrics as recent as November 2011.  Data 
included in the Part II is collected from maintenance work centers that directly support 
flight line operations and maintenance inspections.  Some examples of the Part II report 
are listed in the following figures.    
 It should be noted however, the samples provided throughout this project should 
be treated appropriately with regard to distribution.  While not classified in nature, the 
information included relates to weapons systems that provide combat capability.  
Therefore, some remarks were removed from the Part II reports included in this project.     
  
 
  
Figure 16.  Eight-Step Problem Solving Procecss for HSC Work Card Flow. 
Note: Blocks 1-5 were accomplished over a three day rapid improvement event.  
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The first step also known as “Clarify and Validate Problem” proved to be one of 
the more difficult steps to accomplish.  This was expected as it is not uncommon to 
poorly articulate a problem, and therefore receive little and/or no progress when 
misguided improvement initiatives are employed.  For both areas of interest, the 
validation of the problem areas was accomplished through reviewing voice of the 
customer (VOC) feedback.  Additionally, in the work card flow area, a value stream map 
(VSM) was completed.  Steps 1 for both areas of interest are illustrated in Figure 18 and 
Figure 19. 
Figure 17.  Fleet Time Report.  
Note: Provided by 914th Maintenance Group Plans and Scheduling Office, Part II 
Report 2011. ACFT=aircraft, HSC= home station check, ISO=isochronic, 
PDM=programmed depot maintenance, WIP=work in process. 
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Step 2 also known as “Breakdown Problem/Identify Performance Gaps” 
leveraged information included in the Part II report described earlier in this chapter.  The 
Figure 18.  Step 1 – HSC Delayed/Deferred Maintenance. 
Note: NFARS=Niagara Falls Air Reserve Station, VOC=voice of the customer.  
Figure 19.  Step 1 – HSC Work Card Flow. 
Note: VSM=value stream mapping.  
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Part II metrics were further refined to accomplish a Pareto analysis in the case of the 
delayed/deferred maintenance topic and a gap analysis for both topics.  Figure 20 and 
Figure 21 illustrate the information correlated to each topic. 
 
 
 
 
 
 
Figure 20.  Step 2 - HSC Delayed/Deferred Maintenance. 
Note: KPI=key performance indicator, Mx=maintenance, NMCM=not mission 
capable for maintenance. 
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 Step 3 also known as “Set Improvement Target” was completed with careful 
consideration.  For both areas of interest, our targets will not meet with standard 
articulated by headquarters.  Researchers deliberately set targets with the goal of 
decreasing the variation noted during HSCs since December 2010.  Figure 22 and Figure 
23 highlight the targets set for both areas of interest. 
 
 
 
Figure 21.  Step 2 – HSC Work Card Flow. 
Note: Step 2 – HSC=home station check, KPI=key performance indicator. 
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Figure 22.  Step 3 – HSC Delayed/Deferred Maintenance. 
Note: AFRC=Air Force Reserve Command, B-SMART=(goals that are) specific-
measureable-attainable-results oriented-timely, HSC=home station check.  
STRATEGIC WNY INDUSTRIAL GROWTH 
  
87 
 
  
 
 
 
Step 4 also known as “Determine Root Cause Analysis” was accomplished 
through brainstorming and organizing ideas on a fishbone diagram.  Additional 
understanding on several brainstorming entries was obtained through use of the 5-Why 
process.  The 5-Why process involves the simply question of “why” to each problem 
listed.  In theory, the point at which there is no longer an answer to the “why,” the closer 
to the root causal factor.  It is important to note that reaching the root cause does not 
Figure 23.  Step 3 – HSC Work Card Flow. 
Note: AFRC=Air Force Reserve Command, B-SMART=(goals that are) specific-
measureable-attainable-results oriented-timely, HSC=home station check.  
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always happen in asking “why” five times.  However, based on lean methodology, the 
average number of “whys” required is five before approaching the root cause.  Figure 24 
and Figure 25 display the root cause analysis for the two areas of interest. 
 
 
 
 
 
Figure 24.  Step 4 – HSC Delayed/Deferred Maintenance. 
Note: HSC=home station check, RCA=root cause analysis. 
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 Step 5 also known as “Develop Countermeasures” also utilized the brainstorming 
technique, followed by a voting mechanism where countermeasures were selected based 
on two factors (1) the ease of implementation (2) the level of improvement or impact.  
Once the voting was complete, action plans were developed to communicate the desired 
Figure 25.  Step 4 – HSC Work Card Flow. 
Note: HSC=home station check, RCA=root cause analysis. 
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countermeasures and the associated completion timeline.  Figure 26 and Figure 27 
display the respective action plans. 
 
 
  
Figure 26.  Step 5 - HSC Delayed/Deferred Maintence. 
Note: HSC=home station check, ISO=isochronal, OI=operating instruction, 
MX=maintenance, MXG=maintenance group. 
Figure 27.  Step 5 - HSC Work Cards. 
Note: HSC=home station check, ISO=isochronal, MX=maintenance. 
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An aspect of culture, while outside the scope of this study, seemed to serve as an 
overtone to both the prospect of NFIAP development and workforce development of lean 
operations. With regard to NFIAP development, the researchers questioned whether the 
perception of NFIAP development invited the opportunity for a BRAC.  This cultural 
paranoia was also noted in Flying High Again. As described by Thomas Rumora “many 
people mistakenly believe they cannot speak about plan B….all that does is waste [time]” 
(Calabro, 2008, p. 32).  With regard to the research on workforce development in lean 
Figure 28. HSC Inspection Days and Fly to Fly Days Report. 
Note: HSC=home station check.  
CATEGORY DAYS
AVG DAYS IN HSC 15.8
DATE-IN DATE-OUT DAYS LAST FLY POST FLY DAYS AVG FLY TO FLY DAYS 28.5
A1055 14-Dec-12 27-Dec-12 13 17-Nov-12 4-Jan-13 48 HSC preceeded by major fuel work. Affecting fly-fly dates
A9141 2-Oct-12 12-Oct-12 10 26-Sep-12 15-Oct-12 19
A9144 13-Aug-12 30-Aug-12 17 9-Aug-12 4-Sep-12 26
A9285 18-Jun-12 12-Jul-12 24 14-Jun-12 13-Jul-12 29
A9287 4-May-12 15-May-12 11 19-Apr-12 16-May-12 27
A9143 6-Feb-12 17-Feb-12 11 1-Feb-12 21-Feb-12 20
A9142 4-Jan-12 11-Jan-12 7 27-Dec-11 18-Jan-12 22
A9283 4-Nov-11 15-Dec-11 41 2-Nov-11 19-Dec-11 47
A1055 19-Sep-11 30-Sep-11 11 18-Sep-11 3-Oct-11 15
A9141 28-May-11 28-Jun-11 31 21-Apr-11 29-Jun-11 69 Became due after AEF return. 
A1188 5-Apr-11 1-May-11 26 1-Apr-11 3-May-11 32 Ramp rerig.
A1187 25-Feb-11 11-Mar-11 14 16-Feb-11 29-Mar-11 41 Rtn from PDM, Flap & N. Gear problems post HSC.
A9144 11-Feb-11 1-Mar-11 18 9-Feb-11 2-Mar-11 21 C/W by docks
A9285 13-Dec-10 5-Jan-11 23 10-Dec-10 8-Jan-11 29 New Card Deck
A9287 3-Dec-10 8-Dec-10 5 24-Nov-10 21-Dec-10 27
A9281 14-Nov-10 22-Nov-10 8 9-Nov-10 23-Nov-10 14
A9143 7-Sep-10 14-Sep-10 7 2-Sep-10 15-Sep-10 13
A9142 22-Jul-10 30-Jul-10 8 21-Jul-10 4-Aug-10 14
HSC INSPECTION DAYS AND FLY TO FLY DAYS REPORT
ACFT
DAYS IN HSC FLY TO FLY DAYS
REMARKS
HSCs since rapid improvement 
event 
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operations, although the aircraft mechanic team improved HSC duration times this 
project was not immune from cultural resistance.   
In this chapter we analyzed the criticality of two components; NFIAP 
development and workforce development in lean operations.  Without hesitation, it would 
be a mistake of colossal proportion to ignore the significance of NFIAP development and 
workforce development in lean operations. 
In Chapter Five we will provide a conclusion and recommendations on this study 
and summarize the findings of the researchers.    
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5.0 Conclusion and Recommendations 
 Proposals from area study/advisory committees on the best allocation of the 
billion dollars for WNY economic development do not include the use of current 
critical infrastructure, specifically the Niagara Falls International Airport (NFIAP).  
In fact, NFIAP did not receive a single mention in the Billion Dollars for Buffalo 
proposals.  Furthermore, although various plans acknowledged the need for a better 
educated workforce, there was no mention of educating the workforce on operations 
management or lean operations; instead the focus of development is on technical 
expertise only.  The lack of interest in NFIAP and workforce development in lean 
operations are most certainly problematic; we will offer a position to facilitate further 
discussion and subsequent action to ensure both NFIAP and the regional workforce are 
properly developed.      
5.1 Conclusion 
This study serves as a cautionary tale; no amount of money, not even one billion 
dollars in incentives can guarantee economic prosperity through industrial growth.  It is 
our position two key areas must be carefully evaluated and supported in order to avoid a 
false start and accomplish a responsible, long term, reinvigorated economy: (1) leverage 
current viable infrastructure, specifically the Niagara Falls International Airport (NFIAP), 
and (2) ensure workforce development in lean operations is initiated immediately to 
compliment a technically skilled workforce. 
As mentioned at the end of Chapter Four, the researchers either questioned or 
noted the presence of various cultural overtones impacting both NFIAP development and 
workforce development in lean operations.  With regard to NFIAP development looming 
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questions include: (1) Are area leaders fearful to develop a “plan B” because it might 
invite attention from future BRAC commissions, and why?  (2) Does the region assume 
because NFIAP is home to the number one employer in Niagara County, military 
agencies are safe from BRAC actions? (3) Does our regional community understand the 
upside potential of NFIAP’s role in international trade and does the community realize 
their part in marketing NFIAP?  (4) Why was NFIAP not included or referenced once in 
Billion Dollars for Buffalo proposals?   (5) Do government/community leaders feel 
NFIAP received enough investment already?  With regard to workforce development in 
lean operations, the researchers were left wondering: (1) Why was the focus of workforce 
development in Billion Dollars for Buffalo proposals on technical expertise only? (2) 
Does the industrial sector recognize the importance of lean operations for bottom line 
profits? (3) Is the general workforce knowledgeable in lean operations and prepared to 
apply lean tools to business processes? 
One final question haunted the researchers: was the burning platform for change 
hot enough to dedicate time, energy and resources to either the development of NFIAP or 
workforce development in lean operations?  In the Plattsburgh case study there was no 
choice for PARC or the community; either develop the Plattsburgh Air Base or evolve 
into a ghost town, similar to many other airfields wherein the military presence was 
decreased and/or removed.  In the area of workforce development, was the Billion 
Dollars for Buffalo such a large amount of investment, there was no concern for 
educating a workforce on tools to reduce costs?  If less money were offered to the 
Buffalo area, would the allocation of investments facilitate business development, and 
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how to save money to improve profit margins?  Successful cost avoidance and cost 
savings measures would require training in lean operations. 
This study cannot answer why NFIAP and workforce development in lean 
operations were not addressed as strategic investment initiatives for WNY, specifically in 
Billion Dollars for Buffalo reports.  This study did illustrate the criticality of airfield 
development to a regional economy, particularly in an airfield with international access 
similar to the Plattsburgh case study.  Additionally this study offered a real world rapid 
improvement event, which applied lean tools to the HSC aircraft inspection process.  The 
rapid improvement event required the attention of aircraft mechanics over a short 
duration of time; the return on investment can be summarized in a decrease in varied 
HSC durations as well as an overall decrease in HSC length.      
5.2 Recommendations and Areas for Further Research 
The researchers recommend the following proposals are considered for further 
research and subsequent implementation.  To facilitate NFIAP development: (1) create a 
dedicated entity exclusively tasked with the development of NFIAP, (2) design a 
diversified master plan or ideal state for the direct labor employment base of NFIAP, and 
(3) improve the marketing efforts through local, national and international exposure and 
advertising materials.  Table 8 details our proposed initial annual budget for a dedicated 
agency to market the development/expansion of NFIAP.  The first year’s operating 
budget totals $2.5 million dollars; consistent with the ten year proposed budget discussed 
in Table 6.  New York State, possibly joined by Niagara County, should fund the budgets 
proposed in Table 6 and Table 8.  The initial deliverable from a dedicated agency would 
be accomplish item (2) design a diversified master plan or ideal state for the direct labor 
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employment base of NFIAP followed by item (3) improve the marketing efforts through 
local, national and international exposure and advertising materials. 
We felt it was imperative to include managers from the industrial production, 
industrial engineering, transportation, storage and distribution sectors.  In house expertise 
would assist marketing initiatives and ensure target markets were properly approached.  
Furthermore, it is expected these subject matter experts would be familiar with industry 
corporations and would focus efforts to conduct market research on which companies 
were interested in expansion/relocation.  Additionally, two separate and distinct 
marketing managers are critical.  One marketing manager would focus on the recruitment 
of corporations to relocate and/or expand in/adjacent to NFIAP.  The other marketing 
manager would ensure regional and state government offices were intimately familiar 
with NFIAP and its development potential.  This marketing manager would be the 
communications focal point with key regional parties such as the Niagara County 
Executive, Niagara Falls Transit Authority, Buffalo-Niagara Partnership as well as 
lobbyist groups contracted to support regional government offices.    
We feel it imperative to develop “Plan B” now through improved marketing 
efforts.  There are only three outcomes from a future BRAC at NFIAP: (1) NFARS is 
downsized, (2) NFARS is closed entirely, and (3) NFARS is unaffected.  Regardless of 
the outcome, a diversified employer base in/around NFIAP only benefits the regional 
economy.  More importantly, if NFIAP is impacted by a BRAC downsizing or closure, a 
diversified employer base will become more important and minimize the immediate 
impact of the reduction in the military presence.    
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Initial Annual Budget for Dedicated Agency to Promote NFIAP
Occupation 
Code* Occupation Title QTY Annual Mean Wage
11-1011 Chief Executive 1 $173,870
11-2021 Marketing Manager - Private Corporations 1 $128,850
11-9199 Manager, All Other - Government Agency Liaison 1 $92,600
11-3051 Industrial Production Manager 1 $95,520
11-3071 Transportation, Storage, and Distribution Manager 1 $84,370
13-1161 Market Research Analysts and Marketing Specialists 2 $130,460
13-1199 Business Operations Specialist 1 $63,240
17-2081 Environmental Engineer 1 $78,060
17-2112 Industrial Engineer 1 $73,240
23-1011 Attorney/Legal Services 1 $88,180
43-6011 Executive  Administrative Assistant 1 $54,590
 Subtotal 12 $1,062,980
Benefits (based on ~31% of compensation)** $329,524
Subtotal $1,392,504
Office Space, Equipment, Supplies $150,000
Fixed Costs Subtotal $1,542,504
Marketing Materials, Travel Expenses, etc. $750,000
Variable Cost Subtotal $2,292,504
Misc. Expenses $207,496
Total $2,500,000
**Based on average compensation published by Bureau of Labor Statistics: 2012 Data
*As defined by the Bureau of Labor Statistics.  Data from May 2012, Metropolitan and Nonmetropolitan Area 
Occupational Employment and Wage Estimates for Buffalo-Niagara Falls, NY
 
 
To enable workforce development in lean operations we recommend: (1) post-
secondary institutions liaison with secondary schools to initiate a pipeline of lean oriented 
labor force, (2) post-secondary institutions partner with private industry and unions to 
offer lean education, (3) post-secondary institutions facilitate lean certification with 
industry leaders such as American Society for Quality (ASQ), American for 
Manufacturing Excellence (AME), and/or Society of Manufacturing Engineers (SME) to 
increase the regional workforce percentage with competitive certifications in lean 
operations.      
Table 8. Initial Annual Budget for Dedicated Agency to Promote NFIAP.  
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To facilitate a long-term solution to ensure a technical skilled workforce is also 
educated on lean operations requires an approach less impacted by “cultural” influence 
and reaches a student population prior to graduation from secondary school.  We 
recommend Buffalo State College design a task force to specifically build a diverse team 
to develop and administer a lean operations course for area high school students.  
Furthermore, Buffalo State College should fund and facilitate the professional 
certifications of Industrial Technology and Engineering Departments personnel.  These 
certifications will allow access to private sector industry professionals; such access could 
result in partnerships to funnel a student population into the Industrial Technology and 
Engineering departments.  Lastly, Buffalo State College should immediately facilitate the 
testing and subsequent certification of professional certifications in lean operations of 
their students, particularly those in the Master’s degree program.  Many institutions offer 
coveted professional certifications: ASQ, AME, and SME are leading examples.  Buffalo 
State College should advertise the completion of and subsequent certification in one of 
these professional agencies will credit toward an Undergraduate or Master’s degree.  
Buffalo State College would immensely benefit from a high percentage of students/ 
faculty with professional certifications in lean operations.  This marketing could result in 
improved secondary schools and private sector partnerships.   
We demand two key areas must be carefully evaluated and supported in order to 
avoid a false start and accomplish a responsible, long term, reinvigorated economy: (1) 
leverage current viable infrastructure, specifically NFIAP, and (2) ensure workforce 
development in lean operations is initiated immediately to compliment a technically 
skilled workforce.   
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The development/expansion of NFIAP will enable a strong international/regional 
economy and safeguard against BRAC closure impact.  Furthermore, educating the 
present and next generation skilled workforce in lean operations will balance skillsets to 
consider the cost of poor processes/waste within industry.  One Billion Dollars for 
Buffalo; never in history has this region been exposed to this level of investment.  We are 
confident NFIAP development and workforce development in lean operations will deliver 
positive economic results for every dollar invested.     
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